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SNYDBIT - snid ·bit 
 
noun  (gen.) 
 
A snydbit is an early 21st century measurement for a quantity of video data generated from an orbiting 
space vehicle.  The actual number of bytes is subject to a variety of factors including, but not limited to 
the number of overnight shifts worked consecutively by the receiving INCO, the presence or not of an 
Orbiter Stowage Officer, and the number of cables replaced by the flight crew in attempting to generate 
the volume of video data in question.  On orbit video data is frequently used to show astronauts floating 
in their spacecraft, and certain other objects behaving in off-worldly ways.  Occasional views of the 
earth passing below a ship is carried by snydbytes, a form of streaming attributed to NASA as a spin-off 
of the space program. 
 
13 snydbits normally comprise a snydbyte.  This is due to the variable bytes of a snydbit, which 
requires a more complex method of checksum validation and decoding through the transmission 
network.  The increased complexity of the validation makes the snydbyte uniquely suited for secure 
video transmission to ensure carefully staged “space” operations appear to be real to the uniformed 
masses.  The value of the snydbit can hardly be overestimated, as the entire “space” operations budget 
is reliant on the veracity of the data borne by the snydbit. 
 
Originally coined by Orbit 1 INCO, Steven Sides, at MET 00/16:05 early in the final “flight” of Space 
Shuttle Endeavour, known as STS-134, in mid-2011. 
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MSG INDEX 1 
 2 
MSG NO. TITLE 3 
011  FD03 Flight Plan Revision 4 
012  FD03 Mission Summary 5 
013  FD03 Transfer Message 6 
014  Exp 27 and STS-134/ULF6 Emergency Response Agreements 7 
015  FD02 MMT Summary 8 
016  PDU Alert Override 9 
017  Rendezvous Message 10 
018  LiOH Cue Card 11 
020  ULF6 Comm Guidelines 12 
 13 
 14 
1. Post-Sleep Cryo Config 15 
  16 

To mitigate destratification, MCC will call you when ready to perform the post-sleep 17 
cryo config. 18 
  19 

For today's post-sleep cryo config, O2 tanks 1 & 2, and H2 tanks 2 & 4 will 20 
be active. 21 
  22 
R1      O2,H2 MANF VLV TK2 (two) - OP (tb-OP) 23 
           O2 TK1 HTRS A,B (two) - AUTO 24 
  25 
A11    CRYO TK4 HTRS O2 A,B (two) - OFF 26 

 27 
2. Pre-Sleep Cryo Config 28 

 29 
√MCC for deltas prior to configuring for pre-sleep. 30 
  31 
For tonight's pre-sleep cryo config, manifold 2 will be closed with O2 tanks 2 & 5, 32 
and H2 tanks 2 & 4 active. 33 
  34 
A15    CRYO TK5 HTRS O2 A,B (two) - AUTO 35 
  36 
R1      O2 TK1 HTRS A,B (two) - OFF 37 
           O2,H2 MANF VLV TK2 (two) - CL (tb-CL) 38 

 39 
3. Joint Emergency Response Agreements 40 

 41 
MSG 27-0501(134-014) documents the joint emergency response agreements 42 
between the ISS Expedition 27 and STS-134/ULF6 crews. 43 

 44 
4. STORRM PDU Alert Override 45 

 46 
Drew:  Please reference MSG 016 for words and actions regarding the PDU Alert 47 
message you received during STORRM ACTIVATION on FD2. 48 

 49 
 50 
  51 

1
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5. Simo Dump Details 1 
 2 

Today you will perform a simo supply/waste water dump using SUPPLY/WASTE 3 
WATER DUMP (ORB OPS, ECLS), p. 5-3. MCC will TMBU limits in steps B and K. 4 
Do not perform Step J. 5 
 6 
The supply nozzle open time will be 35 minutes.  7 

 8 
Dump the waste tank to 5%.  Nozzle open time will be approximately 25 minutes.  9 
 10 
Note: In the event the Simo Dump activity is delayed, the absolute latest dump 11 

termination time is 1/15:23 MET to avoid contamination of ISS. 12 
 13 

6. ISS C&W Disabled 14 
 15 

Because of the TFL required by AMS, Spec 211 ISS C&W messages will be 16 
unavailable on the orbiter at the beginning of the docked duration.  Spec 211 ISS 17 
C&W messages will be enabled on the orbiter once AMS is out of the payload bay on 18 
FD4 and the appropriate TFL is configured onboard. 19 
 20 

7. Docked Water Ops Overview 21 
 22 

The following is a preliminary overview of the water activities you will be performing 23 
during the docked mission. 24 
 25 

 Condensate:  Condensate collection will be set up today.  Several days after 26 
docking, you’ll be swapping the shuttle condensate bag with an empty ISS 27 
condensate bag.  The shuttle bag will be temporarily sent over to ISS and they 28 
will process the contents.  On hatch closure day, the bags will be returned to their 29 
home vehicle. 30 

 31 

 Waste/WHC:  After hatch open, all 4 MS’s will be using WHC.  We will notify you 32 
when there is enough ullage in the waste tank to bring all 4 back to WCS. 33 

 34 

 Supply Water:  You will be filling 12 CWCs and 4 PWRs.  All CWC fills will be 35 
Technical (green label) with Silver Biocide additive.  No samples will be required.  36 
Further details will be uplinked as part of the Water Ops Cue Card on FD4. 37 

 38 
8. LiOH Cue Card 39 

MSG 018 contains a LiOH cue card for the updated mission duration. 40 
 41 
9. FD3 EVA Inputs: 42 

 43 
Drew, Mike, & Greg, 44 
 45 

Yesterday the IR Camera task was evaluated in the NBL.  The crew in the water 46 

identified a number of BRT positions and an APFR location for the task.  We 47 

are working on a briefing package with the positions as well as the pros and cons to 48 

be uplinked later today.  We will be scheduling time for Drew to review this 49 
information and provide us his input on FD 4.  We will let Drew know when 50 

the message is on board in case he would like to review it prior to the scheduled 51 

time. 52 

2
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 1 
10. Reference MSG 020 (27-0454) - ULF6 Comm Guidelines. No Big Loop during either 2 

sleep periods. 3 
 4 
11. Crew Choice Downlink 5 

 6 

TDRS AOS LOS Delta (min) Notes 
W-TDW 2/03:14 2/03:35 21  

 7 
12. REPLACE PAGES 2-6 THROUGH 2-8, AND 3-20 THROUGH 3-33. 8 

3



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

F
D
0
3

N
C
4
^

T
I
^

D O C K I N G * *
D
O
C
K
I
N
G
 
1
/
2
1
:
2
0

^
R
P
M

^
M
N
V
R

 
D
U
M
P

NO

MA
RK

BO
X

SP
AN

KY

RO
BE

RT
O

DR
EW

TA
Z

[
A
]
 
N
O
 
A
R
E
D
/
T
2
 
[
I
S
S
 
M
N
V
R
]

[
B
]
 
N
O
 
A
R
E
D
/
T
2
 
[
D
O
C
K
I
N
G
]

[
C
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
D
E
A
D
B
A
N
D
 
C
O
L
L
A
P
S
E
]

R
E
P
L
A
N
N
E
D

@
P
G
S
C
 
R
E
B
O
O
T

+
D
E
A
C
T

2
-
6

S T S  1 3 4 K U IS
S

 
 

0
1

0
2

0
3

0
4

0
5

0
6

0
7

0
8

0
9

1
0

1
1

1
2

G
M
T
 
0
5
/
1
8
/
1
1
 
(
1
3
8
)

 
 

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

0
0
2
/
0
0

M
E
T

D
a
y
 
0
0
1

CD
R

S
L
E
E
P

I
S
S
 
R
N
D
Z
 
O
P
S

G R P  B

P W R U P

I M U
A
P
P
R
O
A
C
H
 
T
/
L

H A T C H

L E A K  C K

I
N
G
R
S
 
H
A
T
C
H

O
P
E
N

S A F E T Y

H
I

G R P  B

P W R D N

M N V R

P
O
S
T
 
S
L
E
E
P

P O D #

I C N C T *

PL
T

S
L
E
E
P

I
S
S
 
R
N
D
Z
 
O
P
S

G R P  B

P W R U P

A
P
P
R
O
A
C
H
 
T
/
L

H
A
T
C
H

L
E
A
K

C
K

S A F E T Y

H
I

G R P  B

P W R D N

S S P T S

O P C U @

P
O
S
T
 
S
L
E
E
P

L O G

D A P  B 1 3

A T T  H / O

MS
1

S
L
E
E
P

S A F E T Y

H
I

D K  A U D

P
/
T
V
0
2
 
O
P
S

P
T
V
0
2

S
/
U

E M U

R E M O V A L

I
S
S
 
R
N
D
Z
 
O
P
S

M C I U %

P
O
S
T
 
S
L
E
E
P

S S V - 3

O C A *

MS
2

S
L
E
E
P

A
P
P
R
O
A
C
H
 
T
/
L

O
D
S

P
R
E
P

F
O
R

I
N
G
R

S A F E T Y

H
I

R N D Z

E
X
E
R
C
I
S
E

C
O
N
D

C
W
C

S
/
U

P
S

P
O
S
T

S
L
E
E
P

L O G
S
I
M
O

I
N
I
T

S
I
M
O

T
E
R
M

I
S
S
 
R
N
D
Z
 
O
P
S

M D D K #

V I S I O N

E X A M

P O S T

S L E E P

O 2 - I

O 2 - T

I
N
G
R
S
 
H
A
T
C
H

O
P
E
N

MS
3

S
L
E
E
P

A
P
P
R
O
A
C
H
 
T
/
L

S A F E T Y

H
I

W L E S

I
S
S
 
R
N
D
Z
 
O
P
S

P
O
S
T
 
S
L
E
E
P

P / T V 1 0

S T O R R M

S T O R R M @

P
O
S
T

R
N
D
Z

P
G
S
C

C
N
F
G

MS
4

S
L
E
E
P

A
P
P
R
O
A
C
H
 
T
/
L

O
D
S

P
R
E
P

F
O
R

I
N
G
R

S A F E T Y

H
I

P
/
T
V
0
4

O
P
S

P T V 0 4

S E T U P

X F E R

U P D A T

E M U

R E M O V A L

I
S
S
 
R
N
D
Z
 
O
P
S

E
X
E
R
C
I
S
E

P
O
S
T
 
S
L
E
E
P

L O G

C U B E +

CH
 2

A
M
S

A
M
S

R
A
D
A
R

CH
 3

O
C
A

R
A
D
A
R

T
V

EX
ER

CI
SE

[
A
]

♣
[
C
]

D
A
Y
/
N
I
G
H
T

O
R
B
I
T

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

T
D
R
S

W E Z

T
D
R
S

A
V
A
I
L

-
Z
L
V
 
-
X
V
V

B
I
A
S
 
-
Z
L
V
 
+
Y
V
V

R
N
D
Z

D
B
I
A
S
 
-
X
L
V
 
-
Z
V
V

O
R
B
 
A
T
T

♣[
B
]

#
A
 
P
O
D
 
H
T
R
 
R
E
C
O
N
F
I
G

*
R
E
T
U
R
N

@
A
C
T

%
F
I
L
T
E
R
 
C
K

*
D
O
W
N
L
I
N
K
 
R
A
T
E

 
R
E
C
O
N
F
I
G

#
S
T
A
T
U
S
 
C
H
E
C
K

N
O
T
E
S

2
-
6

F
D
0
3

N
C
4
^

T
I
^

D O C K I N G * *
D
O
C
K
I
N
G
 
1
/
2
1
:
2
0

^
R
P
M

^
M
N
V
R

 
D
U
M
P

NO

MA
RK

BO
X

SP
AN

KY

RO
BE

RT
O

DR
EW

TA
Z

[
A
]
 
N
O
 
A
R
E
D
/
T
2
 
[
I
S
S
 
M
N
V
R
]

[
B
]
 
N
O
 
A
R
E
D
/
T
2
 
[
D
O
C
K
I
N
G
]

[
C
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
D
E
A
D
B
A
N
D
 
C
O
L
L
A
P
S
E
]

R
E
P
L
A
N
N
E
D

@
P
G
S
C
 
R
E
B
O
O
T

+
D
E
A
C
T

S T S  1 3 4 K U IS
S

 
 

0
1

0
2

0
3

0
4

0
5

0
6

0
7

0
8

0
9

1
0

1
1

1
2

G
M
T
 
0
5
/
1
8
/
1
1
 
(
1
3
8
)

 
 

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

0
0
2
/
0
0

M
E
T

D
a
y
 
0
0
1

CD
R

S
L
E
E
P

I
S
S
 
R
N
D
Z
 
O
P
S

G R P  B

P W R U P

I M U
A
P
P
R
O
A
C
H
 
T
/
L

H A T C H

L E A K  C K

I
N
G
R
S
 
H
A
T
C
H

O
P
E
N

S A F E T Y

H
I

G R P  B

P W R D N

M N V R

P
O
S
T
 
S
L
E
E
P

P O D #

I C N C T *

PL
T

S
L
E
E
P

I
S
S
 
R
N
D
Z
 
O
P
S

G R P  B

P W R U P

A
P
P
R
O
A
C
H
 
T
/
L

H
A
T
C
H

L
E
A
K

C
K

S A F E T Y

H
I

G R P  B

P W R D N

S S P T S

O P C U @

P
O
S
T
 
S
L
E
E
P

L O G

D A P  B 1 3

A T T  H / O

MS
1

S
L
E
E
P

S A F E T Y

H
I

D K  A U D

P
/
T
V
0
2
 
O
P
S

P
T
V
0
2

S
/
U

E M U

R E M O V A L

I
S
S
 
R
N
D
Z
 
O
P
S

M C I U %

P
O
S
T
 
S
L
E
E
P

S S V - 3

O C A *

MS
2

S
L
E
E
P

A
P
P
R
O
A
C
H
 
T
/
L

O
D
S

P
R
E
P

F
O
R

I
N
G
R

S A F E T Y

H
I

R N D Z

E
X
E
R
C
I
S
E

C
O
N
D

C
W
C

S
/
U

P
S

P
O
S
T

S
L
E
E
P

L O G
S
I
M
O

I
N
I
T

S
I
M
O

T
E
R
M

I
S
S
 
R
N
D
Z
 
O
P
S

M D D K #

V I S I O N

E X A M

P O S T

S L E E P

O 2 - I

O 2 - T

I
N
G
R
S
 
H
A
T
C
H

O
P
E
N

MS
3

S
L
E
E
P

A
P
P
R
O
A
C
H
 
T
/
L

S A F E T Y

H
I

W L E S

I
S
S
 
R
N
D
Z
 
O
P
S

P
O
S
T
 
S
L
E
E
P

P / T V 1 0

S T O R R M

S T O R R M @

P
O
S
T

R
N
D
Z

P
G
S
C

C
N
F
G

MS
4

S
L
E
E
P

A
P
P
R
O
A
C
H
 
T
/
L

O
D
S

P
R
E
P

F
O
R

I
N
G
R

S A F E T Y

H
I

P
/
T
V
0
4

O
P
S

P T V 0 4

S E T U P

X F E R

U P D A T

E M U

R E M O V A L

I
S
S
 
R
N
D
Z
 
O
P
S

E
X
E
R
C
I
S
E

P
O
S
T
 
S
L
E
E
P

L O G

C U B E +

CH
 2

A
M
S

A
M
S

R
A
D
A
R

CH
 3

O
C
A

R
A
D
A
R

T
V

EX
ER

CI
SE

[
A
]

♣
[
C
]

D
A
Y
/
N
I
G
H
T

O
R
B
I
T

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

T
D
R
S

W E Z

T
D
R
S

A
V
A
I
L

O
R
B
 
A
T
T

-
Z
L
V
 
-
X
V
V

B
I
A
S
 
-
Z
L
V
 
+
Y
V
V

R
N
D
Z

D
B
I
A
S
 
-
X
L
V
 
-
Z
V
V

N
O
T
E
S

♣[
B
]

#
A
 
P
O
D
 
H
T
R
 
R
E
C
O
N
F
I
G

*
R
E
T
U
R
N

@
A
C
T

%
F
I
L
T
E
R
 
C
K

*
D
O
W
N
L
I
N
K
 
R
A
T
E

 
R
E
C
O
N
F
I
G

#
S
T
A
T
U
S
 
C
H
E
C
K

4



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

F
D
0
3

NO

MA
RK

BO
X

SP
AN

KY

RO
BE

RT
O

DR
EW

TA
Z

[
D
]
 
N
O
 
E
X
E
R
C
I
S
E
 
[
E
L
C
 
U
N
B
E
R
T
H
]

[
E
]
 
N
O
 
E
X
E
R
C
I
S
E
 
[
D
O
U
B
L
E
 
G
R
A
P
P
L
E
]

[
F
]
 
N
O
 
E
X
E
R
C
I
S
E
 
[
E
L
C
 
I
N
S
T
A
L
L
]

[
G
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
1
S
T
-
2
N
D
 
S
T
A
G
E
 
C
A
P
T
U
R
E
]

[
H
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
U
M
A
 
M
A
T
I
N
G
]

[
I
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
M
T
 
X
L
A
T
E
]

R
E
P
L
A
N
N
E
D

#
S
T
A
T
U
S
 
C
H
E
C
K

2
-
8

S T S  1 3 4 K U IS
S

 
 

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

0
5
/
1
9

G
M
T
 
0
5
/
1
8
/
1
1
 
(
1
3
8
)

 
 

0
0
2
/
0
0

0
1

0
2

0
3

0
4

0
5

0
6

0
7

0
8

0
9

1
0

1
1

1
2

M
E
T

D
a
y
 
0
0
2

CD
R

S
L
E
E
P

S A F E T Y

M
D
D
K
 
X
F
E
R

X F E R

B R I E F

X F R  B R F

P R E P

P R E

S L E E P

P
R
E
 
S
L
E
E
P

N
2

X
F
R

P
M
C

A
/
G

O
2
 
X
F
E
R

S
E
T
U
P

O 2  I N I T

O M S ^

PL
T

S
L
E
E
P

S A F E T Y

S
S
R
M
S
 
E
L
C

I
N
S
T
A
L
L

S
S
R
M
S

E
L
C

G
R
P
L

P
R
E
 
S
L
E
E
P

S A F I N G

M
H
T
E
X

S
U
R
V
E
Y

C A P T U R E

L I M P

C A P T U R E

C C R  R M V

U M A

M A T E

MS
1

S
L
E
E
P

S A F E T Y

E
L
C

U
N
B
E
R
T
H

&
 
H
/
O

U N G R P L

P L Y B K

O P S
E
M
U
 
X
F
E
R
 
T
O

I
S
S

P
R
E

S
L
E
E
P

O C A *

P
R
E
 
S
L
E
E
P

P
R
E

S
L
E
E
P

MS
2

S
L
E
E
P

S A F E T Y

E
L
C

U
N
B
E
R
T
H

&
 
H
/
O

U N G R P L

P
/
T
V
0
6

M D D K #

P
R
E
 
S
L
E
E
P

MS
3

S
L
E
E
P

S A F E T Y

E
X
E
R
C
I
S
E

E
M
U
 
X
F
E
R
 
T
O

I
S
S

P
C
S

S
/
U

P
R
E
 
S
L
E
E
P

V I S I O N

E X A M
P
R
E
 
S
L
E
E
P

MS
4

S
L
E
E
P

S A F E T Y

S
S
R
M
S

E
L
C

G
R
P
L

S
S
R
M
S
 
E
L
C

I
N
S
T
A
L
L

P / T V 0 6

P
R
E
 
S
L
E
E
P

P / T V 0 5

C A P T U R E

L I M P

C A P T U R E

U M A

M A T E

S A F I N G

CH
 2

A
M
S

O
C
A

CH
 3

T
V

A
M
S

EX
ER

CI
SE

[
D
]

[
E
]

[
F
]

[
G
]

[
H
]

[
I
]

D
A
Y
/
N
I
G
H
T

O
R
B
I
T

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

T
D
R
S

W E Z

T
D
R
S

A
V
A
I
L

B
I
A
S
 
-
X
L
V
 
-
Z
V
V

O
R
B
 
A
T
T

^
A
C
C
U
M
 
R
E
P
R
E
S
S

*
D
O
W
N
L
I
N
K
 
R
A
T
E

 
R
E
C
O
N
F
I
G

N
O
T
E
S

2
-
8

F
D
0
3

NO

MA
RK

BO
X

SP
AN

KY

RO
BE

RT
O

DR
EW

TA
Z

[
D
]
 
N
O
 
E
X
E
R
C
I
S
E
 
[
E
L
C
 
U
N
B
E
R
T
H
]

[
E
]
 
N
O
 
E
X
E
R
C
I
S
E
 
[
D
O
U
B
L
E
 
G
R
A
P
P
L
E
]

[
F
]
 
N
O
 
E
X
E
R
C
I
S
E
 
[
E
L
C
 
I
N
S
T
A
L
L
]

[
G
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
1
S
T
-
2
N
D
 
S
T
A
G
E
 
C
A
P
T
U
R
E
]

[
H
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
U
M
A
 
M
A
T
I
N
G
]

[
I
]
 
N
O
 
U
N
I
S
O
L
A
T
E
D
 
E
X
E
R
C
I
S
E
 
[
M
T
 
X
L
A
T
E
]

R
E
P
L
A
N
N
E
D

#
S
T
A
T
U
S
 
C
H
E
C
K

S T S  1 3 4 K U IS
S

 
 

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

0
5
/
1
9

G
M
T
 
0
5
/
1
8
/
1
1
 
(
1
3
8
)

 
 

0
0
2
/
0
0

0
1

0
2

0
3

0
4

0
5

0
6

0
7

0
8

0
9

1
0

1
1

1
2

M
E
T

D
a
y
 
0
0
2

CD
R

S
L
E
E
P

S A F E T Y

M
D
D
K
 
X
F
E
R

X F E R

B R I E F

X F R  B R F

P R E P

P R E

S L E E P

P
R
E
 
S
L
E
E
P

N
2

X
F
R

P
M
C

A
/
G

O
2
 
X
F
E
R

S
E
T
U
P

O 2  I N I T

O M S ^

PL
T

S
L
E
E
P

S A F E T Y

S
S
R
M
S
 
E
L
C

I
N
S
T
A
L
L

S
S
R
M
S

E
L
C

G
R
P
L

P
R
E
 
S
L
E
E
P

S A F I N G

M
H
T
E
X

S
U
R
V
E
Y

C A P T U R E

L I M P

C A P T U R E

C C R  R M V

U M A

M A T E

MS
1

S
L
E
E
P

S A F E T Y

E
L
C

U
N
B
E
R
T
H

&
 
H
/
O

U N G R P L

P L Y B K

O P S
E
M
U
 
X
F
E
R
 
T
O

I
S
S

P
R
E

S
L
E
E
P

O C A *

P
R
E
 
S
L
E
E
P

P
R
E

S
L
E
E
P

MS
2

S
L
E
E
P

S A F E T Y

E
L
C

U
N
B
E
R
T
H

&
 
H
/
O

U N G R P L

P
/
T
V
0
6

M D D K #

P
R
E
 
S
L
E
E
P

MS
3

S
L
E
E
P

S A F E T Y

E
X
E
R
C
I
S
E

E
M
U
 
X
F
E
R
 
T
O

I
S
S

P
C
S

S
/
U

P
R
E
 
S
L
E
E
P

V I S I O N

E X A M
P
R
E
 
S
L
E
E
P

MS
4

S
L
E
E
P

S A F E T Y

S
S
R
M
S

E
L
C

G
R
P
L

S
S
R
M
S
 
E
L
C

I
N
S
T
A
L
L

P / T V 0 6

P
R
E
 
S
L
E
E
P

P / T V 0 5

C A P T U R E

L I M P

C A P T U R E

U M A

M A T E

S A F I N G

CH
 2

A
M
S

O
C
A

CH
 3

T
V

A
M
S

EX
ER

CI
SE

[
D
]

[
E
]

[
F
]

[
G
]

[
H
]

[
I
]

D
A
Y
/
N
I
G
H
T

O
R
B
I
T

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

T
D
R
S

W E Z

T
D
R
S

A
V
A
I
L

O
R
B
 
A
T
T

B
I
A
S
 
-
X
L
V
 
-
Z
V
V

N
O
T
E
S

^
A
C
C
U
M
 
R
E
P
R
E
S
S

*
D
O
W
N
L
I
N
K
 
R
A
T
E

 
R
E
C
O
N
F
I
G

5



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

<
 
F
U
T
U
R
E
 
L
O
A
D
E
D

 
 
M
N
V
R
 
I
N
I
T

 
 
(
S
I
M
O
 
D
U
M
P
)

T
r
a
n
s
i
t
i
o
n
 
t
o
 
R
N
D
Z
 
C
/
L

 
a
t
 
M
E
T
 
1
/
1
5
:
4
0

R
N
D
Z
 
P
E
T
 
0
0
:
0
0
 
(
T
i
)

 
a
t
 
M
E
T
 
1
/
1
8
:
4
2

F
D
0
3
 
E
Z
 
A
C
T
I
V
I
T
I
E
S
:

  
√O

CA
C 
Fi
lt
er

  
TE
PC
 S
ta
tu
s 
Ch
ec
k:

  
 V
er
if
y 
di
sp
la
y 
is
 b
ac
kl
it
 

  
Ha
rd
 r
eb
oo
t:
 S
TS
-2
(W
IN
DE
CO
M)
,

  
 S

TS
-3

(K
FX

) 
& 

ST
S-

4(
RP

OP
)

MA
RK

BO
X

SP
AN

KY

R
E
P
L
A
N
N
E
D

A
 
 
A
1
4
 
 
R
C
S
/
O
M
S
 
H
T
R
 
L
 
P
O
D
 
-
 
A
 
A
U
T
O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
 
B
 
O
F
F

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
R
 
P
O
D
 
-
 
A
 
A
U
T
O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
 
B
 
O
F
F

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3
-
2
0

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S

~

~
~ ~

D / N

O R B 2 4 2 5 2 6 2 7

~ - Z L V  - X V V ~B I A S  - Z L V  + Y V VA T T
CD
R

S
L
E
E
P

~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

P
R
I
O
R
I
T
Y
 
P
W
R
U
P
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)

 
S
t
e
p
 
1
2
 
(
I
M
U
 
2
)
,
6
 
(
T
r
i
p
l
e
 
G
2
)
,
5

I
M
U
 
S
T
A
R
 
O
F
 
O
P
P
O
R
T
U
N
I
T
Y
 
A
L
I
G
N
 
(
O
R
B
 
O
P
S
,
G
N
C
)

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

R
C
S
/
O
M
S
 
P
O
D
 
H
T
R
 
R
E
C
O
N
F
I
G
 
A

I
'
C
N
C
T
 
R
E
T
U
R
N
 
(
O
P
S
 
2
,
3
)
 
(
O
P
C
L
,
 
R
C
S
)

PL
T

S
L
E
E
P

~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

P
R
I
O
R
I
T
Y
 
P
W
R
U
P
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)

 
S
t
e
p
 
1
2
 
(
I
M
U
 
2
)
,
6
 
(
T
r
i
p
l
e
 
G
2
)
,
5

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

MS
1

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

 
N
O
T
E
S

3
-
2
0

03

<
 
F
U
T
U
R
E
 
L
O
A
D
E
D

 
 
M
N
V
R
 
I
N
I
T

 
 
(
S
I
M
O
 
D
U
M
P
)

T
r
a
n
s
i
t
i
o
n
 
t
o
 
R
N
D
Z
 
C
/
L

 
a
t
 
M
E
T
 
1
/
1
5
:
4
0

R
N
D
Z
 
P
E
T
 
0
0
:
0
0
 
(
T
i
)

 
a
t
 
M
E
T
 
1
/
1
8
:
4
2

F
D
0
3
 
E
Z
 
A
C
T
I
V
I
T
I
E
S
:

  
√O

CA
C 
Fi
lt
er

  
TE
PC
 S
ta
tu
s 
Ch
ec
k:

  
 V
er
if
y 
di
sp
la
y 
is
 b
ac
kl
it
 

  
Ha
rd
 r
eb
oo
t:
 S
TS
-2
(W
IN
DE
CO
M)
,

  
 S

TS
-3

(K
FX

) 
& 

ST
S-

4(
RP

OP
)

MA
RK

BO
X

SP
AN

KY

R
E
P
L
A
N
N
E
D

A
 
 
A
1
4
 
 
R
C
S
/
O
M
S
 
H
T
R
 
L
 
P
O
D
 
-
 
A
 
A
U
T
O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
 
B
 
O
F
F

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
R
 
P
O
D
 
-
 
A
 
A
U
T
O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
 
B
 
O
F
F

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S
D / N

O R B 2 4 2 5 2 6 2 7

A T T ~ - Z L V  - X V V ~B I A S  - Z L V  + Y V V

CD
R

~

S
L
E
E
P

~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

P
R
I
O
R
I
T
Y
 
P
W
R
U
P
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)

 
S
t
e
p
 
1
2
 
(
I
M
U
 
2
)
,
6
 
(
T
r
i
p
l
e
 
G
2
)
,
5

I
M
U
 
S
T
A
R
 
O
F
 
O
P
P
O
R
T
U
N
I
T
Y
 
A
L
I
G
N
 
(
O
R
B
 
O
P
S
,
G
N
C
)

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

R
C
S
/
O
M
S
 
P
O
D
 
H
T
R
 
R
E
C
O
N
F
I
G
 
A

I
'
C
N
C
T
 
R
E
T
U
R
N
 
(
O
P
S
 
2
,
3
)
 
(
O
P
C
L
,
 
R
C
S
)

PL
T

~

S
L
E
E
P

~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

P
R
I
O
R
I
T
Y
 
P
W
R
U
P
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)

 
S
t
e
p
 
1
2
 
(
I
M
U
 
2
)
,
6
 
(
T
r
i
p
l
e
 
G
2
)
,
5

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

MS
1

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

 
N
O
T
E
S

6



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

3
-
2
1

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S ~

~

~ ~

D / N

O R B 2 4 2 5 2 6 2 7

~ - Z L V  - X V V ~B I A S  - Z L V  + Y V VA T T
MS
2

S
L
E
E
P

~

S
H
U
T
T
L
E
 
C
O
N
D
E
N
S
A
T
E
 
C
O
L
L
E
C
T
I
O
N

 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)
 
P
e
r
f
o
r
m
 
S
E
T
U
P

 
H
a
r
d
w
a
r
e
 
s
t
o
w
e
d
 
i
n
 
M
F
5
7
M

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

S
U
P
P
L
Y
/
W
A
S
T
E
 
W
A
T
E
R
 
D
U
M
P
 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)

 
I
n
i
t
i
a
t
e
 
S
u
p
p
l
y
/
W
a
s
t
e
 
D
u
m
p
,
 
R
e
f
.
 
M
S
G
 
0
1
1
 
I
t
e
m
 
5

 
√M
N
V
R
 
t
o
 
d
u
m
p
 
a
t
t
i
t
u
d
e
 
c
o
m
p
l
e
t
e

 
 
b
e
f
o
r
e
 
i
n
i
t
i
a
t
i
n
g
 
d
u
m
p

S
U
P
P
L
Y
/
W
A
S
T
E
 
W
A
T
E
R
 
D
U
M
P

 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)

 
T
e
r
m
i
n
a
t
e
 
S
u
p
p
l
y
/
W
a
s
t
e
 
D
u
m
p

 
R
e
f
.
 
M
S
G
 
0
1
1
 
I
t
e
m
 
5

C
G
B
A
 
S
T
A
T
U
S
 
C
H
K
;
 
G
L
A
C
I
E
R
 
S
T
A
T
U
S
 
C
H
K
 
(
C
C
)

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
3

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

MS
4

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

2 A M S~ ~

3 O C A~ ~

 
N
O
T
E
S

3
-
2
1

03

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S
D / N

O R B 2 4 2 5 2 6 2 7

A T T ~ - Z L V  - X V V ~B I A S  - Z L V  + Y V V

MS
2

~

S
L
E
E
P

~

S
H
U
T
T
L
E
 
C
O
N
D
E
N
S
A
T
E
 
C
O
L
L
E
C
T
I
O
N

 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)
 
P
e
r
f
o
r
m
 
S
E
T
U
P

 
H
a
r
d
w
a
r
e
 
s
t
o
w
e
d
 
i
n
 
M
F
5
7
M

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

S
U
P
P
L
Y
/
W
A
S
T
E
 
W
A
T
E
R
 
D
U
M
P
 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)

 
I
n
i
t
i
a
t
e
 
S
u
p
p
l
y
/
W
a
s
t
e
 
D
u
m
p
,
 
R
e
f
.
 
M
S
G
 
0
1
1
 
I
t
e
m
 
5

 
√M
N
V
R
 
t
o
 
d
u
m
p
 
a
t
t
i
t
u
d
e
 
c
o
m
p
l
e
t
e

 
 
b
e
f
o
r
e
 
i
n
i
t
i
a
t
i
n
g
 
d
u
m
p

S
U
P
P
L
Y
/
W
A
S
T
E
 
W
A
T
E
R
 
D
U
M
P

 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)

 
T
e
r
m
i
n
a
t
e
 
S
u
p
p
l
y
/
W
a
s
t
e
 
D
u
m
p

 
R
e
f
.
 
M
S
G
 
0
1
1
 
I
t
e
m
 
5

C
G
B
A
 
S
T
A
T
U
S
 
C
H
K
;
 
G
L
A
C
I
E
R
 
S
T
A
T
U
S
 
C
H
K
 
(
C
C
)

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
3

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
4

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

2 ~ ~A M S

3 ~ ~O C A

 
N
O
T
E
S

7



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

<
 
N
C
4
 
T
I
G
 
(
1
7
:
1
1
)

<
 
T
I
 
T
I
G
 
(
1
8
:
4
2
)

B
 
 
R
E
C
O
N
F
I
G
U
R
E
 
O
C
A
 
D
O
W
N
L
I
N
K
 
R
A
T
E
 
(
4
 
M
b
p
s
)

 
 
 
 
(
O
R
B
 
O
P
S
,
 
P
G
S
C
)
 
P
a
r
t
 
D
 
t
h
e
n
 
B
,
 
O
m
i
t
 
s
t
e
p
 
4

MA
RK

BO
X

SP
AN

KY

R
E
P
L
A
N
N
E
D

3
-
2
2

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
6
:
0
0

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S

~

~

~

D / N

O R B 2 7 2 8 2 9

~ ~R N D ZA T T
CD
R

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~ ~

PL
T

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~ ~

MS
1

P
/
T
V
0
2
 
D
O
C
K

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)
 
S
E
T
U
P

~

E
M
U
 
R
E
M
O
V
A
L

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
m
o
v
e
 
I
C
B
 
E
M
U
 
B
a
t
t
e
r
i
e
s
 
f
r
o
m
 
E
M
U
s
,

 
 
t
e
m
p
 
s
t
o
w
 
i
n
 
P
o
s
t
 
I
n
s
e
r
t
i
o
n
 
l
o
c
k
e
r
 
M
F
4
3
H

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

L
1
7
 
C
h
e
c
k
 
M
C
I
U
 
f
i
l
t
e
r
 
s
c
r
e
e
n

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

O
C
A
 
R
A
T
E
 
R
E
C
O
N
F
I
G
 
(
4
 
M
b
p
s
)
 
B

 N
O
 
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
I
S
S
 
M
N
V
R
]

N
O
T
E
S

3
-
2
2

03

<
 
N
C
4
 
T
I
G
 
(
1
7
:
1
1
)

<
 
T
I
 
T
I
G
 
(
1
8
:
4
2
)

B
 
 
R
E
C
O
N
F
I
G
U
R
E
 
O
C
A
 
D
O
W
N
L
I
N
K
 
R
A
T
E
 
(
4
 
M
b
p
s
)

 
 
 
 
(
O
R
B
 
O
P
S
,
 
P
G
S
C
)
 
P
a
r
t
 
D
 
t
h
e
n
 
B
,
 
O
m
i
t
 
s
t
e
p
 
4

MA
RK

BO
X

SP
AN

KY

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
6
:
0
0

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S
D / N

O R B 2 7 2 8 2 9

A T T ~ ~R N D Z

CD
R

~ ~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

PL
T

~ ~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

MS
1

~

P
/
T
V
0
2
 
D
O
C
K

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)
 
S
E
T
U
P

E
M
U
 
R
E
M
O
V
A
L

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
m
o
v
e
 
I
C
B
 
E
M
U
 
B
a
t
t
e
r
i
e
s
 
f
r
o
m
 
E
M
U
s
,

 
 
t
e
m
p
 
s
t
o
w
 
i
n
 
P
o
s
t
 
I
n
s
e
r
t
i
o
n
 
l
o
c
k
e
r
 
M
F
4
3
H

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

L
1
7
 
C
h
e
c
k
 
M
C
I
U
 
f
i
l
t
e
r
 
s
c
r
e
e
n

~
P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

O
C
A
 
R
A
T
E
 
R
E
C
O
N
F
I
G
 
(
4
 
M
b
p
s
)
 
B

 N
O
 
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
I
S
S
 
M
N
V
R
]

N
O
T
E
S

8



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

RO
BE
RT
O

DR
EW

TA
Z

C
 
 
C
U
B
E
 
L
A
B
 
M
O
D
U
L
E
-
7
 
D
E
A
C
T
I
V
A
T
I
O
N

 
 
 
 
(
A
S
S
Y
 
O
P
S
,
 
P
A
Y
L
O
A
D
S
)

 
 
 
 
L
M
A
 
P
a
c
k
 
1
,
 
S
y
r
i
n
g
e
s
 
1
,
 
2
,
 
&
 
7

V
I
S
I
O
N
 
E
X
A
M
 
C
o
m
p
l
e
t
e
 
E
x
a
m
 
a
n
d
 
Q
u
e
s
t
i
o
n
n
a
i
r
e

 
w
i
t
h
 
u
n
c
o
r
r
e
c
t
e
d
 
v
i
s
i
o
n
.

 
V
i
s
u
a
l
 
A
c
u
i
t
y
 
C
h
a
r
t
s
 
=
 
M
A
K
,
 
M
F
2
8
H
 

 
Q
u
e
s
t
i
o
n
n
a
i
r
e
=
 
T
o
n
o
p
e
n
 
A
s
s
e
m
b
l
y
 
K
i
t
,
M
A
9
D
/
F

R
E
P
L
A
N
N
E
D

S
H
U
T
T
L
E
 
C
O
N
D
E
N
S
A
T
E
 
C
O
L
L
E
C
T
I
O
N

 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)
 
P
e
r
f
o
r
m
 
S
E
T
U
P

 
H
a
r
d
w
a
r
e
 
s
t
o
w
e
d
 
i
n
 
M
F
5
7
M

D
 
 
O
C
A
C
 
P
W
R
 
-
 
O
F
F

 
 
 
C
5
 
 
D
I
R
E
C
T
 
O
2
 
v
l
v
 
-
 
O
P

 
 
 
P
e
r
f
o
r
m
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
H
/
W
 
C
&
W
 
a
c
t
i
o
n
s

 
 
 
 
t
o
 
i
n
h
i
b
i
t
 
P
P
O
2
 
A
 
a
n
d
 
B
:

 
 
 
R
1
3
U
 
 
H
/
W
 
C
&
W
 
C
H
 
0
3
4
,
0
4
4
 
(
t
w
o
)
 
-
 
I
N
H

 
 
 
M
C
C
 
w
i
l
l
 
T
M
B
U
 
a
l
l
 
S
/
W
 
l
i
m
i
t
s

E
 
 
C
5
 
 
D
I
R
E
C
T
 
O
2
 
v
l
v
 
-
 
C
L

 
 
 
O
C
A
C
 
P
W
R
 
-
 
O
N

 
 
 
O
n
 
M
C
C
 
G
O
,
 
p
e
r
f
o
r
m
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
H
/
W
 
C
&
W

 
 
 
 
a
c
t
i
o
n
s
 
t
o
 
r
e
-
e
n
a
b
l
e
 
P
P
O
2
 
A
 
a
n
d
 
B
:

 
 
 
R
1
3
U
 
 
H
/
W
 
C
&
W
 
C
H
 
0
3
4
,
0
4
4
 
(
t
w
o
)
 
-
 
E
N
A

 
 
 
M
C
C
 
w
i
l
l
 
T
M
B
U
 
a
l
l
 
S
/
W
 
l
i
m
i
t
s

3
-
2
3

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
6
:
0
0

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S ~

~
~

D / N

O R B 2 7 2 8 2 9

~ ~R N D ZA T T
MS
2

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

E
X
E
R
C
I
S
E

~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

O
2
 
R
E
P
R
E
S
S
 
I
N
I
T
 
D

O
2
 
R
E
P
R
E
S
S
 
T
E
R
M
 
(
O
n
 
M
C
C
 
G
O
)
 
E

MS
3

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

 
R
e
f
.
 
M
S
G
 
0
1
6

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

P
w
r
 
C
y
c
l
e
 
S
T
O
R
R
M
 
P
G
S
C

MS
4

D
A
I
L
Y
 
T
R
A
N
S
F
E
R
 
L
I
S
T
 
U
P
D
A
T
E

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
 
&
 
M
S
G
 
0
1
3

E
M
U
 
R
E
M
O
V
A
L

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
m
o
v
e
 
I
C
B
 
E
M
U
 
B
a
t
t
e
r
i
e
s
 
f
r
o
m
 
E
M
U
s
,

 
 
t
e
m
p
 
s
t
o
w
 
i
n
 
P
o
s
t
 
I
n
s
e
r
t
i
o
n
 
l
o
c
k
e
r
 
M
F
4
3
H

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

E
X
E
R
C
I
S
E

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

C
U
B
E
 
L
A
B
 
M
O
D
U
L
E
-
7
 
D
E
A
C
T
I
V
A
T
I
O
N
 
C

2 A M S~ R A D A R ~

3 O C A~ R A D A R ~

 N
O
 
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
I
S
S
 
M
N
V
R
]

N
O
T
E
S

3
-
2
3

03

RO
BE
RT
O

DR
EW

TA
Z

C
 
 
C
U
B
E
 
L
A
B
 
M
O
D
U
L
E
-
7
 
D
E
A
C
T
I
V
A
T
I
O
N

 
 
 
 
(
A
S
S
Y
 
O
P
S
,
 
P
A
Y
L
O
A
D
S
)

 
 
 
 
L
M
A
 
P
a
c
k
 
1
,
 
S
y
r
i
n
g
e
s
 
1
,
 
2
,
 
&
 
7

V
I
S
I
O
N
 
E
X
A
M
 
C
o
m
p
l
e
t
e
 
E
x
a
m
 
a
n
d
 
Q
u
e
s
t
i
o
n
n
a
i
r
e

 
w
i
t
h
 
u
n
c
o
r
r
e
c
t
e
d
 
v
i
s
i
o
n
.

 
V
i
s
u
a
l
 
A
c
u
i
t
y
 
C
h
a
r
t
s
 
=
 
M
A
K
,
 
M
F
2
8
H
 

 
Q
u
e
s
t
i
o
n
n
a
i
r
e
=
 
T
o
n
o
p
e
n
 
A
s
s
e
m
b
l
y
 
K
i
t
,
M
A
9
D
/
F

R
E
P
L
A
N
N
E
D

S
H
U
T
T
L
E
 
C
O
N
D
E
N
S
A
T
E
 
C
O
L
L
E
C
T
I
O
N

 
(
O
R
B
 
O
P
S
,
 
E
C
L
S
)
 
P
e
r
f
o
r
m
 
S
E
T
U
P

 
H
a
r
d
w
a
r
e
 
s
t
o
w
e
d
 
i
n
 
M
F
5
7
M

D
 
 
O
C
A
C
 
P
W
R
 
-
 
O
F
F

 
 
 
C
5
 
 
D
I
R
E
C
T
 
O
2
 
v
l
v
 
-
 
O
P

 
 
 
P
e
r
f
o
r
m
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
H
/
W
 
C
&
W
 
a
c
t
i
o
n
s

 
 
 
 
t
o
 
i
n
h
i
b
i
t
 
P
P
O
2
 
A
 
a
n
d
 
B
:

 
 
 
R
1
3
U
 
 
H
/
W
 
C
&
W
 
C
H
 
0
3
4
,
0
4
4
 
(
t
w
o
)
 
-
 
I
N
H

 
 
 
M
C
C
 
w
i
l
l
 
T
M
B
U
 
a
l
l
 
S
/
W
 
l
i
m
i
t
s

E
 
 
C
5
 
 
D
I
R
E
C
T
 
O
2
 
v
l
v
 
-
 
C
L

 
 
 
O
C
A
C
 
P
W
R
 
-
 
O
N

 
 
 
O
n
 
M
C
C
 
G
O
,
 
p
e
r
f
o
r
m
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
H
/
W
 
C
&
W

 
 
 
 
a
c
t
i
o
n
s
 
t
o
 
r
e
-
e
n
a
b
l
e
 
P
P
O
2
 
A
 
a
n
d
 
B
:

 
 
 
R
1
3
U
 
 
H
/
W
 
C
&
W
 
C
H
 
0
3
4
,
0
4
4
 
(
t
w
o
)
 
-
 
E
N
A

 
 
 
M
C
C
 
w
i
l
l
 
T
M
B
U
 
a
l
l
 
S
/
W
 
l
i
m
i
t
s

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

1
6
:
0
0

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S
D / N

O R B 2 7 2 8 2 9

A T T ~ ~R N D Z

MS
2

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

E
X
E
R
C
I
S
E

~ ~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

O
2
 
R
E
P
R
E
S
S
 
I
N
I
T
 
D

O
2
 
R
E
P
R
E
S
S
 
T
E
R
M
 
(
O
n
 
M
C
C
 
G
O
)
 
E

MS
3

~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

 
R
e
f
.
 
M
S
G
 
0
1
6

~
P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

P
w
r
 
C
y
c
l
e
 
S
T
O
R
R
M
 
P
G
S
C

MS
4

D
A
I
L
Y
 
T
R
A
N
S
F
E
R
 
L
I
S
T
 
U
P
D
A
T
E

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
 
&
 
M
S
G
 
0
1
3

E
M
U
 
R
E
M
O
V
A
L

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
m
o
v
e
 
I
C
B
 
E
M
U
 
B
a
t
t
e
r
i
e
s
 
f
r
o
m
 
E
M
U
s
,

 
 
t
e
m
p
 
s
t
o
w
 
i
n
 
P
o
s
t
 
I
n
s
e
r
t
i
o
n
 
l
o
c
k
e
r
 
M
F
4
3
H

~

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

E
X
E
R
C
I
S
E

~
P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

C
U
B
E
 
L
A
B
 
M
O
D
U
L
E
-
7
 
D
E
A
C
T
I
V
A
T
I
O
N
 
C

2 ~ A M S ~R A D A R

3 ~ O C A ~R A D A R

 N
O
 
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
I
S
S
 
M
N
V
R
]

N
O
T
E
S

9



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

H
 
 
S
S
P
T
S
 
O
D
S
 
C
O
N
N
E
C
T
O
R
 
V
E
R
I
F

 
 
 
A
1
5
 
 
O
D
S
 
M
A
T
E
 
X
1
,
X
2
(
t
w
o
)
 
-
 
O
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

   
√М
C
C
 
t
h
e
n
 
-
 
O
F
F

 

03

U
P
L
I
N
K

 β
2
1
 
+
 
M
a
s
k

B
o
x
 
4
0
,
4
1
,
4
6

DO
CK

IN
G 

1/
21

:2
0

RE
TU

RN
 T

O 
FL

IG
HT

 P
LA

N

G
 
 
S
t
e
p
 
6
 
(
S
i
n
g
l
e
 
G
2
,
 
i
n
 
s
t
e
p
 
3
 
o
f

 
 
 
 
G
2
 
S
E
T
 
C
O
N
T
R
A
C
T
I
O
N
 
√M
C
C
 
o
r
 
p
a
u
s
e

 
 
 
 
~
4
 
m
i
n
 
f
o
r
 
D
A
P
 
s
e
t
t
l
i
n
g
)

 
 
 
S
t
e
p
 
1
2
 
(
I
M
U
 
2
)

 
 
 
O
6
 
 
S
 
T
R
K
 
P
W
R
 
-
Z
 
-
 
O
F
F

J
 
 
W
h
e
n
 
I
S
S
 
i
s
 
G
O
 
f
o
r
 
a
t
t
i
t
u
d
e
 
c
o
n
t
r
o
l
,
 
D
A
P
:
 
F
R
E
E

 
 
 
D
A
P
 
A
1
2
/
F
R
E
E
/
V
E
R
N

 
 
 
R
e
l
o
a
d
 
D
A
P
 
B
1
2

I
 
 
O
n
 
M
C
C
 
G
O
:
 

 
 
 
A
1
5
 
 
O
P
C
U
 
1
,
2
 
V
-
A
D
J
 
(
t
w
o
)
 
-
 
C
M
D

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
O
N
V
 
(
t
w
o
)
 
-
 
O
N

 
 
 
R
1
 
 
 
M
N
 
B
U
S
 
T
I
E
 
B
 
-
 
O
N
 
(
t
b
-
O
N
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
 
-
 
O
N
 
(
t
b
-
O
N
)

T
F
L
 
1
9
9

MA
RK

BO
X

SP
AN

KY

F
 
 
M
N
V
R
 
(
T
R
K
)
 
B
I
A
S
 
-
X
L
V
 
-
Z
V
V

 
 
 
T
G
=
2
 
B
V
=
5
 
P
=
1
6
4
.
3
1
 
Y
=
0
.
3
2
 
O
M
=
1
9
3
.
0
2

 
 
 
I
n
i
t
 
T
R
K
,
 
D
A
P
:
F
R
E
E
 
>
 
2
 
S
e
c
,
 
t
h
e
n

 
 
 
D
A
P
:
 
A
1
2
/
A
U
T
O
/
V
E
R
N

U
P
L
I
N
K

β2
1
 
+
 
M
a
s
k

B
o
x
 
3
0
,
4
0

R
E
P
L
A
N
N
E
D

3
-
2
4

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

2
0
:
0
0

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S

~

~

~

D / N

O R B 3 0 3 1 3 2

~ R N D Z D ~B I A S  - X L V  - Z V VA T T
CD
R

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

P
O
S
T
 
D
O
C
K
I
N
G
 
H
A
T
C
H
 
L
E
A
K
 
C
H
E
C
K

 
(
R
N
D
Z
,
 
A
P
D
S
)

1
.
1
0
0
 
H
A
T
C
H
 
O
P
E
N
I
N
G
,
 
S
T
O
R
R
M
 
D
T
O
 
A
N
D

S
H
U
T
T
L
E
/
I
S
S
 
D
U
C
T
 
I
N
S
T
A
L
L

 
(
A
S
S
Y
 
O
P
S
,
 
A
C
T
I
V
A
T
I
O
N
 
A
N
D
 
C
H
E
C
K
O
U
T
)

 
√M
C
C
-
H
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
S
t
e
p
 
1

 
P
e
r
f
o
r
m
 
S
t
e
p
s
 
2
-
1
2
,
 
1
5
-
1
6

 
M
S
3
 
w
i
l
l
 
p
e
r
f
o
r
m
 
S
t
e
p
 
9
.
4
 
(
S
T
O
R
R
M
)

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
M
a
r
k
/
R
o
n

~

W
E
L
C
O
M
E

W
h
e
n
 
M
N
V
R
 
c
o
m
p
l
e
t
e
 
a
n
d
 
r
a
t
e
s
 
d
a
m
p
e
d

P
R
I
O
R
I
T
Y
 
P
W
R
D
N
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)
 
G

M
N
V
R
 
(
T
R
K
)
 
B
I
A
S
 
-
X
L
V
 
-
Z
V
V
 
F

PL
T

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

P
O
S
T
 
D
O
C
K
I
N
G
 
H
A
T
C
H
 
L
E
A
K
 
C
H
E
C
K

 
(
R
N
D
Z
,
 
A
P
D
S
)

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
B
o
x
/
D
i
m
a

~

W
E
L
C
O
M
E

W
h
e
n
 
M
N
V
R
 
c
o
m
p
l
e
t
e
 
a
n
d
 
r
a
t
e
s
 
d
a
m
p
e
d

P
R
I
O
R
I
T
Y
 
P
W
R
D
N
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)
 
G

S
S
P
T
S
 
O
D
S
 
C
O
N
N
E
C
T
O
R
 
V
E
R
I
F
 
H

O
P
C
U
 
A
C
T
I
V
A
T
I
O
N
 
I

W
h
e
n
 
I
S
S
 
i
s
 
G
O
 
f
o
r
 
d
e
a
d
b
a
n
d
 
c
o
l
l
a
p
s
e
,

 
D
A
P
:
 
B
1
3

D
A
P
 
R
E
C
O
N
F
I
G
 
J

MS
1

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
S
p
a
n
k
y
/
A
n
d
r
e
y

~

W
E
L
C
O
M
E

J
O
I
N
T
 
O
P
S
:
 
6
.
1
0
9
 
H
A
R
D
L
I
N
E
 
I
C
O
M
 
A
U
D
I
O

 
S
t
e
p
s
 
1
,
 
5
 
&
 
6

P
/
T
V
0
2
 
D
O
C
K

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S

P
/
T
V
0
2
 
D
O
C
K

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)
 
S
E
T
U
P

~

S
S
V
 
O
U
T
R
A
T
E
 
-
 
3

  N
O
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
D
O
C
K
I
N
G
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
D
E
A
D
B
A
N
D

C
O
L
L
A
P
S
E
]

N
O
T
E
S

3
-
2
4

H
 
 
S
S
P
T
S
 
O
D
S
 
C
O
N
N
E
C
T
O
R
 
V
E
R
I
F

 
 
 
A
1
5
 
 
O
D
S
 
M
A
T
E
 
X
1
,
X
2
(
t
w
o
)
 
-
 
O
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

   
√М
C
C
 
t
h
e
n
 
-
 
O
F
F

 

03

U
P
L
I
N
K

 β
2
1
 
+
 
M
a
s
k

B
o
x
 
4
0
,
4
1
,
4
6

DO
CK

IN
G 

1/
21

:2
0

RE
TU

RN
 T

O 
FL

IG
HT

 P
LA

N

G
 
 
S
t
e
p
 
6
 
(
S
i
n
g
l
e
 
G
2
,
 
i
n
 
s
t
e
p
 
3
 
o
f

 
 
 
 
G
2
 
S
E
T
 
C
O
N
T
R
A
C
T
I
O
N
 
√M
C
C
 
o
r
 
p
a
u
s
e

 
 
 
 
~
4
 
m
i
n
 
f
o
r
 
D
A
P
 
s
e
t
t
l
i
n
g
)

 
 
 
S
t
e
p
 
1
2
 
(
I
M
U
 
2
)

 
 
 
O
6
 
 
S
 
T
R
K
 
P
W
R
 
-
Z
 
-
 
O
F
F

J
 
 
W
h
e
n
 
I
S
S
 
i
s
 
G
O
 
f
o
r
 
a
t
t
i
t
u
d
e
 
c
o
n
t
r
o
l
,
 
D
A
P
:
 
F
R
E
E

 
 
 
D
A
P
 
A
1
2
/
F
R
E
E
/
V
E
R
N

 
 
 
R
e
l
o
a
d
 
D
A
P
 
B
1
2

I
 
 
O
n
 
M
C
C
 
G
O
:
 

 
 
 
A
1
5
 
 
O
P
C
U
 
1
,
2
 
V
-
A
D
J
 
(
t
w
o
)
 
-
 
C
M
D

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
O
N
V
 
(
t
w
o
)
 
-
 
O
N

 
 
 
R
1
 
 
 
M
N
 
B
U
S
 
T
I
E
 
B
 
-
 
O
N
 
(
t
b
-
O
N
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
 
-
 
O
N
 
(
t
b
-
O
N
)

T
F
L
 
1
9
9

MA
RK

BO
X

SP
AN

KY

F
 
 
M
N
V
R
 
(
T
R
K
)
 
B
I
A
S
 
-
X
L
V
 
-
Z
V
V

 
 
 
T
G
=
2
 
B
V
=
5
 
P
=
1
6
4
.
3
1
 
Y
=
0
.
3
2
 
O
M
=
1
9
3
.
0
2

 
 
 
I
n
i
t
 
T
R
K
,
 
D
A
P
:
F
R
E
E
 
>
 
2
 
S
e
c
,
 
t
h
e
n

 
 
 
D
A
P
:
 
A
1
2
/
A
U
T
O
/
V
E
R
N

U
P
L
I
N
K

β2
1
 
+
 
M
a
s
k

B
o
x
 
3
0
,
4
0

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

2
0
:
0
0

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S
D / N

O R B 3 0 3 1 3 2

A T T ~ R N D Z D ~B I A S  - X L V  - Z V V

CD
R

~
R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

P
O
S
T
 
D
O
C
K
I
N
G
 
H
A
T
C
H
 
L
E
A
K
 
C
H
E
C
K

 
(
R
N
D
Z
,
 
A
P
D
S
)

1
.
1
0
0
 
H
A
T
C
H
 
O
P
E
N
I
N
G
,
 
S
T
O
R
R
M
 
D
T
O
 
A
N
D

S
H
U
T
T
L
E
/
I
S
S
 
D
U
C
T
 
I
N
S
T
A
L
L

 
(
A
S
S
Y
 
O
P
S
,
 
A
C
T
I
V
A
T
I
O
N
 
A
N
D
 
C
H
E
C
K
O
U
T
)

 
√M
C
C
-
H
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
S
t
e
p
 
1

 
P
e
r
f
o
r
m
 
S
t
e
p
s
 
2
-
1
2
,
 
1
5
-
1
6

 
M
S
3
 
w
i
l
l
 
p
e
r
f
o
r
m
 
S
t
e
p
 
9
.
4
 
(
S
T
O
R
R
M
)

~

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
M
a
r
k
/
R
o
n

W
E
L
C
O
M
E

W
h
e
n
 
M
N
V
R
 
c
o
m
p
l
e
t
e
 
a
n
d
 
r
a
t
e
s
 
d
a
m
p
e
d

P
R
I
O
R
I
T
Y
 
P
W
R
D
N
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)
 
G

M
N
V
R
 
(
T
R
K
)
 
B
I
A
S
 
-
X
L
V
 
-
Z
V
V
 
F

PL
T

~
R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

P
O
S
T
 
D
O
C
K
I
N
G
 
H
A
T
C
H
 
L
E
A
K
 
C
H
E
C
K

 
(
R
N
D
Z
,
 
A
P
D
S
)

~

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
B
o
x
/
D
i
m
a

W
E
L
C
O
M
E

W
h
e
n
 
M
N
V
R
 
c
o
m
p
l
e
t
e
 
a
n
d
 
r
a
t
e
s
 
d
a
m
p
e
d

P
R
I
O
R
I
T
Y
 
P
W
R
D
N
 
G
R
P
 
B

 
(
O
R
B
 
P
K
T
,
 
P
R
I
O
R
 
P
W
R
D
N
)
 
G

S
S
P
T
S
 
O
D
S
 
C
O
N
N
E
C
T
O
R
 
V
E
R
I
F
 
H

O
P
C
U
 
A
C
T
I
V
A
T
I
O
N
 
I

W
h
e
n
 
I
S
S
 
i
s
 
G
O
 
f
o
r
 
d
e
a
d
b
a
n
d
 
c
o
l
l
a
p
s
e
,

 
D
A
P
:
 
B
1
3

D
A
P
 
R
E
C
O
N
F
I
G
 
J

MS
1

~

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
S
p
a
n
k
y
/
A
n
d
r
e
y

W
E
L
C
O
M
E

J
O
I
N
T
 
O
P
S
:
 
6
.
1
0
9
 
H
A
R
D
L
I
N
E
 
I
C
O
M
 
A
U
D
I
O

 
S
t
e
p
s
 
1
,
 
5
 
&
 
6

P
/
T
V
0
2
 
D
O
C
K

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S

~
P
/
T
V
0
2
 
D
O
C
K

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)
 
S
E
T
U
P

S
S
V
 
O
U
T
R
A
T
E
 
-
 
3

  N
O
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
D
O
C
K
I
N
G
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
D
E
A
D
B
A
N
D

C
O
L
L
A
P
S
E
]

N
O
T
E
S

10



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

DO
CK

IN
G 

1/
21

:2
0

RE
TU

RN
 T

O 
FL

IG
HT

 P
LA

N

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

 
R
e
f
.
 
M
S
G
 
0
1
6

3
-
2
5

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

2
0
:
0
0

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S ~

~
~

D / N

O R B 3 0 3 1 3 2

~ R N D Z D ~B I A S  - X L V  - Z V VA T T
MS
2

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

A
I
R
L
O
C
K
 
P
R
E
P
 
F
O
R
 
I
N
G
R
E
S
S
 
-

A
I
R
L
O
C
K
 
F
A
N
 
A
C
T
I
V
E

 
(
R
N
D
Z
,
 
A
P
D
S
)

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
R
o
b
e
r
t
o
/
P
a
o
l
o

~

W
E
L
C
O
M
E

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

1
.
1
0
0
 
H
A
T
C
H
 
O
P
E
N
I
N
G
,
 
S
T
O
R
R
M
 
D
T
O
 
A
N
D

S
H
U
T
T
L
E
/
I
S
S
 
D
U
C
T
 
I
N
S
T
A
L
L

 
(
A
S
S
Y
 
O
P
S
,
 
A
C
T
I
V
A
T
I
O
N
 
A
N
D
 
C
H
E
C
K
O
U
T
)

 
√M
C
C
-
H
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
S
t
e
p
 
1

 
P
e
r
f
o
r
m
 
S
t
e
p
s
 
2
-
1
2
,
 
1
5
-
1
6

 
M
S
3
 
w
i
l
l
 
p
e
r
f
o
r
m
 
S
t
e
p
 
9
.
4
 
(
S
T
O
R
R
M
)

MS
3

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
D
r
e
w
/
C
a
d
y

~

W
E
L
C
O
M
E

W
L
E
S
 
D
O
C
K
/
U
N
D
K
 
R
E
C
O
V
E
R
Y
 
(
O
R
B
 
O
P
S
,
 
W
L
E
S
)

~

P
/
T
V
1
0
 
S
T
O
R
R
M

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S

P
O
S
T
 
R
N
D
Z
 
P
G
S
C
 
C
O
N
F
I
G

 
C
o
n
f
i
g
u
r
e
 
P
G
S
C
s
 
p
e
r
 
u
s
a
g
e
 
c
h
a
r
t

MS
4

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

A
I
R
L
O
C
K
 
P
R
E
P
 
F
O
R
 
I
N
G
R
E
S
S
 
-

A
I
R
L
O
C
K
 
F
A
N
 
A
C
T
I
V
E

 
(
R
N
D
Z
,
 
A
P
D
S
)

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
T
a
z
/
A
l
e
x
a
n
d
e
r

~

W
E
L
C
O
M
E

P
/
T
V
0
4
 
I
N
G
R
E
S
S
/
E
G
R
E
S
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S

P
/
T
V
0
4
 
I
N
G
R
E
S
S
/
E
G
R
E
S
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
S
e
t
u
p

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

~

2 R A D A R~ A M S ~

3 R A D A R~ T V ~

  N
O
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
D
O
C
K
I
N
G
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
D
E
A
D
B
A
N
D

C
O
L
L
A
P
S
E
]

N
O
T
E
S

3
-
2
5

03

DO
CK

IN
G 

1/
21

:2
0

RE
TU

RN
 T

O 
FL

IG
HT

 P
LA

N

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

 
R
e
f
.
 
M
S
G
 
0
1
6

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

2
0
:
0
0

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

M
E
T

D
a
y
 
0
0
1

W
E

Z

T D R S
D / N

O R B 3 0 3 1 3 2

A T T ~ R N D Z D ~B I A S  - X L V  - Z V V

MS
2

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

A
I
R
L
O
C
K
 
P
R
E
P
 
F
O
R
 
I
N
G
R
E
S
S
 
-

A
I
R
L
O
C
K
 
F
A
N
 
A
C
T
I
V
E

 
(
R
N
D
Z
,
 
A
P
D
S
)

~

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
R
o
b
e
r
t
o
/
P
a
o
l
o

W
E
L
C
O
M
E

~
R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

1
.
1
0
0
 
H
A
T
C
H
 
O
P
E
N
I
N
G
,
 
S
T
O
R
R
M
 
D
T
O
 
A
N
D

S
H
U
T
T
L
E
/
I
S
S
 
D
U
C
T
 
I
N
S
T
A
L
L

 
(
A
S
S
Y
 
O
P
S
,
 
A
C
T
I
V
A
T
I
O
N
 
A
N
D
 
C
H
E
C
K
O
U
T
)

 
√M
C
C
-
H
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
S
t
e
p
 
1

 
P
e
r
f
o
r
m
 
S
t
e
p
s
 
2
-
1
2
,
 
1
5
-
1
6

 
M
S
3
 
w
i
l
l
 
p
e
r
f
o
r
m
 
S
t
e
p
 
9
.
4
 
(
S
T
O
R
R
M
)

MS
3

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

~

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
D
r
e
w
/
C
a
d
y

W
E
L
C
O
M
E

W
L
E
S
 
D
O
C
K
/
U
N
D
K
 
R
E
C
O
V
E
R
Y
 
(
O
R
B
 
O
P
S
,
 
W
L
E
S
)

~

P
/
T
V
1
0
 
S
T
O
R
R
M

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S

P
O
S
T
 
R
N
D
Z
 
P
G
S
C
 
C
O
N
F
I
G

 
C
o
n
f
i
g
u
r
e
 
P
G
S
C
s
 
p
e
r
 
u
s
a
g
e
 
c
h
a
r
t

MS
4

A
P
P
R
O
A
C
H
 
(
C
U
E
 
C
A
R
D
)

A
I
R
L
O
C
K
 
P
R
E
P
 
F
O
R
 
I
N
G
R
E
S
S
 
-

A
I
R
L
O
C
K
 
F
A
N
 
A
C
T
I
V
E

 
(
R
N
D
Z
,
 
A
P
D
S
)

~

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
T
a
z
/
A
l
e
x
a
n
d
e
r

W
E
L
C
O
M
E

P
/
T
V
0
4
 
I
N
G
R
E
S
S
/
E
G
R
E
S
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S

P
/
T
V
0
4
 
I
N
G
R
E
S
S
/
E
G
R
E
S
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
S
e
t
u
p

~
R
E
N
D
E
Z
V
O
U
S
 
T
I
M
E
L
I
N
E

 
(
R
N
D
Z
,
 
R
E
N
D
E
Z
V
O
U
S
 
T
/
L
)

2 ~ R A D A R ~A M S

3 ~ R A D A R ~T V

  N
O
A
R
E
D
/
T
2

E
X
E
R
C
I
S
E

[
D
O
C
K
I
N
G
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
D
E
A
D
B
A
N
D

C
O
L
L
A
P
S
E
]

N
O
T
E
S

11



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

MA
RK

BO
X

SP
AN

KY

N
O
 
E
X
E
R
C
I
S
E

[
E
L
C
 
U
N
B
E
R
T
H

T
O
 
S
R
M
S
 
A
T

H
O
V
E
R
 
P
O
S
'
N
]

R
E
P
L
A
N
N
E
D

K
 
 
P
r
o
c
e
d
u
r
e
 
V
a
r
i
a
b
l
e
s
:

 
 
 
U
C
C
A
S
 
S
i
t
e
 
[
N
]
=
1

 
 
 
L
a
t
c
h
 
I
M
C
A
[
A
]
=
2

 
 
 
U
M
A
 
I
M
C
A
[
B
]
=
2

 
 
 
I
n
i
t
f
r
a
m
e
 
P
P
L
I
D
[
H
]
=
0
0
0
0
2

 
 
 
N
o
t
e
:
 
S
p
e
e
d
 
o
f
 
l
a
t
c
h
 
i
n

 
 
 
 
1
s
t
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

 
 
 
 
2
n
d
 
s
t
a
g
e
 
=
 
2
2
5
 
r
p
m

 
 
 
 
3
r
d
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

3
-
2
6

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
0
:
0
0

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S

~

~

~

D / N

O R B 3 2 3 3 3 4 3 5

~ ~B I A S  - X L V  - Z V VA T T
CD
R

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
M
a
r
k
/
R
o
n

~

T
R
A
N
S
F
E
R
 
O
P
S

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
 
&
 
M
S
G
 
0
1
3

T
R
A
N
S
F
E
R
 
B
R
I
E
F

 
C
a
l
l
 
d
o
w
n
 
s
t
a
t
u
s
 
t
o
 
M
C
C
 
v
i
a
 
A
/
G
2

T
R
A
N
S
F
E
R
 
B
R
I
E
F
 
P
R
E
P

 
C
o
o
r
d
i
n
a
t
e
 
w
i
t
h
 
t
r
a
n
s
f
e
r
 
c
o
u
n
t
e
r
p
a
r
t
s

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

J
O
I
N
T
 
O
P
S
:
 
3
.
1
0
2
 
N
I
T
R
O
G
E
N
 
T
R
A
N
S
F
E
R
 
I
N
I
T

 
V
e
r
i
f
y
 
M
C
C
-
H
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
S
t
e
p
 
2

 
t
h
e
n
 
p
e
r
f
o
r
m
 
S
t
e
p
s
 
3
-
4
.
3

J
O
I
N
T
 
O
P
S
:
 
3
.
1
1
5
 
O
X
Y
G
E
N
 
T
R
A
N
S
F
E
R
 
S
E
T
U
P

 
S
t
e
p
s
 
2
-
6
,
 

 
G
r
o
u
n
d
 
w
i
l
l
 
p
e
r
f
o
r
m
 
s
t
e
p
s
 

 
 
2
.
4
,
 
6
.
6
 
a
n
d
 
7

J
O
I
N
T
 
O
P
S
:
 
3
.
1
2
8
 
O
2
 
X
F
E
R
 
T
O
 
H
I
 
P

 
A
N
D
 
L
O
 
P
 
O
2
 
T
A
N
K
S
 
S
t
e
p
 
2

PL
T

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
B
o
x
/
D
i
m
a

~

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
5
-
7
.
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
1
-
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
6

R
O
B
O
:
 
1
.
1
0
5
 
E
L
C
3
 
M
H
T
E
X
 
S
U
R
V
E
Y

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
6
-
1
0
 
K
 
E
X
E
R
C
I
S
E
 
C
O
S
N
T
R
A
I
N
T

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
5

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
1
-
1
4
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

C
S
S
:
 
1
.
1
1
1
 
C
U
P
O
L
A
 
C
R
E
W
 
R
E
S
T
R
A
I
N
T
 
O
P
S
 
S
t
e
p
 
6

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
5
-
1
7
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

MS
1

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
S
p
a
n
k
y
/
A
n
d
r
e
y

~

E
L
C
 
U
N
B
E
R
T
H
 
A
N
D
 
H
A
N
D
O
F
F

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

E
L
C
 
U
N
G
R
A
P
P
L
E
 
A
N
D
 
V
I
E
W
I
N
G

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)
 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

D
I
G
I
T
A
L
 
V
I
A
 
V
T
R

 
(
C
U
E
 
C
A
R
D
,
 
D
I
G
I
T
A
L
 
P
L
A
Y
B
A
C
K
)

 
C
/
L
 
C
A
M
R
 
f
r
o
m
 
1
0
 
F
t
.
 
t
o
 
D
o
c
k
i
n
g
+
2
 
m
i
n
.

 
K
U
 
T
D
R
W
 
(
0
3
:
1
4
-
0
3
:
3
5
)

P
O
S
T
-
D
O
C
K
I
N
G
 
E
V
A
 
T
R
A
N
S
F
E
R
/
R
E
C
O
N
F
I
G

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
:
 
R
e
s
u
p
p
l
y
 
I
t
e
m
s
 
3
4
-
4
0

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

 N
O
 
E
X
E
R
C
I
S
E

[
D
O
U
B
L
E

G
R
A
P
P
L
E
]

N
O
 
E
X
E
R
C
I
S
E

[
M
N
V
R
 
T
O

I
N
S
T
A
L
L

P
O
S
'
N
 
T
H
R
U

1
S
T
 
S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
1
S
T
-
2
N
D

S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
U
M
A
 
M
A
T
I
N
G
]

N
O
T
E
S

3
-
2
6

03

MA
RK

BO
X

SP
AN

KY

N
O
 
E
X
E
R
C
I
S
E

[
E
L
C
 
U
N
B
E
R
T
H

T
O
 
S
R
M
S
 
A
T

H
O
V
E
R
 
P
O
S
'
N
]

R
E
P
L
A
N
N
E
D

K
 
 
P
r
o
c
e
d
u
r
e
 
V
a
r
i
a
b
l
e
s
:

 
 
 
U
C
C
A
S
 
S
i
t
e
 
[
N
]
=
1

 
 
 
L
a
t
c
h
 
I
M
C
A
[
A
]
=
2

 
 
 
U
M
A
 
I
M
C
A
[
B
]
=
2

 
 
 
I
n
i
t
f
r
a
m
e
 
P
P
L
I
D
[
H
]
=
0
0
0
0
2

 
 
 
N
o
t
e
:
 
S
p
e
e
d
 
o
f
 
l
a
t
c
h
 
i
n

 
 
 
 
1
s
t
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

 
 
 
 
2
n
d
 
s
t
a
g
e
 
=
 
2
2
5
 
r
p
m

 
 
 
 
3
r
d
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
0
:
0
0

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 3 2 3 3 3 4 3 5

A T T ~ ~B I A S  - X L V  - Z V V

CD
R

~
J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
M
a
r
k
/
R
o
n

T
R
A
N
S
F
E
R
 
O
P
S

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
 
&
 
M
S
G
 
0
1
3

T
R
A
N
S
F
E
R
 
B
R
I
E
F

 
C
a
l
l
 
d
o
w
n
 
s
t
a
t
u
s
 
t
o
 
M
C
C
 
v
i
a
 
A
/
G
2

T
R
A
N
S
F
E
R
 
B
R
I
E
F
 
P
R
E
P

 
C
o
o
r
d
i
n
a
t
e
 
w
i
t
h
 
t
r
a
n
s
f
e
r
 
c
o
u
n
t
e
r
p
a
r
t
s

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

J
O
I
N
T
 
O
P
S
:
 
3
.
1
0
2
 
N
I
T
R
O
G
E
N
 
T
R
A
N
S
F
E
R
 
I
N
I
T

 
V
e
r
i
f
y
 
M
C
C
-
H
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
S
t
e
p
 
2

 
t
h
e
n
 
p
e
r
f
o
r
m
 
S
t
e
p
s
 
3
-
4
.
3

J
O
I
N
T
 
O
P
S
:
 
3
.
1
1
5
 
O
X
Y
G
E
N
 
T
R
A
N
S
F
E
R
 
S
E
T
U
P

 
S
t
e
p
s
 
2
-
6
,
 

 
G
r
o
u
n
d
 
w
i
l
l
 
p
e
r
f
o
r
m
 
s
t
e
p
s
 

 
 
2
.
4
,
 
6
.
6
 
a
n
d
 
7

J
O
I
N
T
 
O
P
S
:
 
3
.
1
2
8
 
O
2
 
X
F
E
R
 
T
O
 
H
I
 
P

 
A
N
D
 
L
O
 
P
 
O
2
 
T
A
N
K
S
 
S
t
e
p
 
2

PL
T

~
J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
B
o
x
/
D
i
m
a

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
5
-
7
.
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
1
-
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
6

R
O
B
O
:
 
1
.
1
0
5
 
E
L
C
3
 
M
H
T
E
X
 
S
U
R
V
E
Y

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
6
-
1
0
 
K
 
E
X
E
R
C
I
S
E
 
C
O
S
N
T
R
A
I
N
T

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
5

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
1
-
1
4
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

C
S
S
:
 
1
.
1
1
1
 
C
U
P
O
L
A
 
C
R
E
W
 
R
E
S
T
R
A
I
N
T
 
O
P
S
 
S
t
e
p
 
6

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
5
-
1
7
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

MS
1

~
J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
S
p
a
n
k
y
/
A
n
d
r
e
y

E
L
C
 
U
N
B
E
R
T
H
 
A
N
D
 
H
A
N
D
O
F
F

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

E
L
C
 
U
N
G
R
A
P
P
L
E
 
A
N
D
 
V
I
E
W
I
N
G

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)
 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

D
I
G
I
T
A
L
 
V
I
A
 
V
T
R

 
(
C
U
E
 
C
A
R
D
,
 
D
I
G
I
T
A
L
 
P
L
A
Y
B
A
C
K
)

 
C
/
L
 
C
A
M
R
 
f
r
o
m
 
1
0
 
F
t
.
 
t
o
 
D
o
c
k
i
n
g
+
2
 
m
i
n
.

 
K
U
 
T
D
R
W
 
(
0
3
:
1
4
-
0
3
:
3
5
)

P
O
S
T
-
D
O
C
K
I
N
G
 
E
V
A
 
T
R
A
N
S
F
E
R
/
R
E
C
O
N
F
I
G

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
:
 
R
e
s
u
p
p
l
y
 
I
t
e
m
s
 
3
4
-
4
0

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

 N
O
 
E
X
E
R
C
I
S
E

[
D
O
U
B
L
E

G
R
A
P
P
L
E
]

N
O
 
E
X
E
R
C
I
S
E

[
M
N
V
R
 
T
O

I
N
S
T
A
L
L

P
O
S
'
N
 
T
H
R
U

1
S
T
 
S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
1
S
T
-
2
N
D

S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
U
M
A
 
M
A
T
I
N
G
]

N
O
T
E
S

12



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

RO
BE
RT
O

DR
EW

TA
Z

N
O
 
E
X
E
R
C
I
S
E

[
E
L
C
 
U
N
B
E
R
T
H

T
O
 
S
R
M
S
 
A
T

H
O
V
E
R
 
P
O
S
'
N
]

V
I
S
I
O
N
 
E
X
A
M
 
C
o
m
p
l
e
t
e
 
E
x
a
m
 
a
n
d
 
Q
u
e
s
t
i
o
n
n
a
i
r
e

 
w
i
t
h
 
u
n
c
o
r
r
e
c
t
e
d
 
v
i
s
i
o
n
.

 
V
i
s
u
a
l
 
A
c
u
i
t
y
 
C
h
a
r
t
s
 
=
 
M
A
K
,
 
M
F
2
8
H
 

 
Q
u
e
s
t
i
o
n
n
a
i
r
e
=
 
T
o
n
o
p
e
n
 
A
s
s
e
m
b
l
y
 
K
i
t
,
M
A
9
D
/
F

N
O
 
E
X
E
R
C
I
S
E

[
M
N
V
R
 
T
O

I
N
S
T
A
L
L

P
O
S
'
N
 
T
H
R
U

1
S
T
 
S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
U
M
A
 
M
A
T
I
N
G
]

N
O
 
E
X
E
R
C
I
S
E

[
D
O
U
B
L
E

G
R
A
P
P
L
E
]

R
E
P
L
A
N
N
E
D

K
 
 
P
r
o
c
e
d
u
r
e
 
V
a
r
i
a
b
l
e
s
:

 
 
 
U
C
C
A
S
 
S
i
t
e
 
[
N
]
=
1

 
 
 
L
a
t
c
h
 
I
M
C
A
[
A
]
=
2

 
 
 
U
M
A
 
I
M
C
A
[
B
]
=
2

 
 
 
I
n
i
t
f
r
a
m
e
 
P
P
L
I
D
[
H
]
=
0
0
0
0
2

 
 
 
N
o
t
e
:
 
S
p
e
e
d
 
o
f
 
l
a
t
c
h
 
i
n

 
 
 
 
1
s
t
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

 
 
 
 
2
n
d
 
s
t
a
g
e
 
=
 
2
2
5
 
r
p
m

 
 
 
 
3
r
d
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

3
-
2
7

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
0
:
0
0

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S ~

~
~

D / N

O R B 3 2 3 3 3 4 3 5

~ ~B I A S  - X L V  - Z V VA T T
MS
2

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
R
o
b
e
r
t
o
/
P
a
o
l
o

~

E
L
C
 
U
N
B
E
R
T
H
 
A
N
D
 
H
A
N
D
O
F
F

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

E
L
C
 
U
N
G
R
A
P
P
L
E
 
A
N
D
 
V
I
E
W
I
N
G

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)
 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

P
/
T
V
0
6
 
R
O
B
O
T
I
C
S
 
O
P
E
R
A
T
I
O
N
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S
,
 
I
t
e
m
 
2

C
G
B
A
 
S
T
A
T
U
S
 
C
H
K
;
 
G
L
A
C
I
E
R
 
S
T
A
T
U
S
 
C
H
K
 
(
C
C
)

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

MS
3

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
D
r
e
w
/
C
a
d
y

~

E
X
E
R
C
I
S
E

~

P
O
S
T
-
D
O
C
K
I
N
G
 
E
V
A
 
T
R
A
N
S
F
E
R
/
R
E
C
O
N
F
I
G

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
:
 
R
e
s
u
p
p
l
y
 
I
t
e
m
s
 
3
4
-
4
0

J
O
I
N
T
 
O
P
S
:
 
6
.
1
0
7
 
P
C
S
 
S
E
T
U
P
-
S
H
U
T
T
L
E

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
4

J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
T
a
z
/
A
l
e
x
a
n
d
e
r

~

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
1
-
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
5
-
7
.
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

P
/
T
V
0
6
 
R
O
B
O
T
I
C
S
 
O
P
E
R
A
T
I
O
N
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
S
E
T
U
P

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

P
/
T
V
0
5
 
I
S
S
 
I
N
T
E
R
N
A
L
 
O
P
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)
 
S
E
T
U
P

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
6
-
1
0
 
K
 
E
X
E
R
C
I
S
E
 
C
O
S
N
T
R
A
I
N
T

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
5

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
1
-
1
4
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
5
-
1
7
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
6

2 A M S~ ~

3 T V~ ~

 N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
1
S
T
-
2
N
D

S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
T
E
S

3
-
2
7

03

RO
BE
RT
O

DR
EW

TA
Z

N
O
 
E
X
E
R
C
I
S
E

[
E
L
C
 
U
N
B
E
R
T
H

T
O
 
S
R
M
S
 
A
T

H
O
V
E
R
 
P
O
S
'
N
]

V
I
S
I
O
N
 
E
X
A
M
 
C
o
m
p
l
e
t
e
 
E
x
a
m
 
a
n
d
 
Q
u
e
s
t
i
o
n
n
a
i
r
e

 
w
i
t
h
 
u
n
c
o
r
r
e
c
t
e
d
 
v
i
s
i
o
n
.

 
V
i
s
u
a
l
 
A
c
u
i
t
y
 
C
h
a
r
t
s
 
=
 
M
A
K
,
 
M
F
2
8
H
 

 
Q
u
e
s
t
i
o
n
n
a
i
r
e
=
 
T
o
n
o
p
e
n
 
A
s
s
e
m
b
l
y
 
K
i
t
,
M
A
9
D
/
F

N
O
 
E
X
E
R
C
I
S
E

[
M
N
V
R
 
T
O

I
N
S
T
A
L
L

P
O
S
'
N
 
T
H
R
U

1
S
T
 
S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
U
M
A
 
M
A
T
I
N
G
]

N
O
 
E
X
E
R
C
I
S
E

[
D
O
U
B
L
E

G
R
A
P
P
L
E
]

R
E
P
L
A
N
N
E
D

K
 
 
P
r
o
c
e
d
u
r
e
 
V
a
r
i
a
b
l
e
s
:

 
 
 
U
C
C
A
S
 
S
i
t
e
 
[
N
]
=
1

 
 
 
L
a
t
c
h
 
I
M
C
A
[
A
]
=
2

 
 
 
U
M
A
 
I
M
C
A
[
B
]
=
2

 
 
 
I
n
i
t
f
r
a
m
e
 
P
P
L
I
D
[
H
]
=
0
0
0
0
2

 
 
 
N
o
t
e
:
 
S
p
e
e
d
 
o
f
 
l
a
t
c
h
 
i
n

 
 
 
 
1
s
t
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

 
 
 
 
2
n
d
 
s
t
a
g
e
 
=
 
2
2
5
 
r
p
m

 
 
 
 
3
r
d
 
s
t
a
g
e
 
=
 
4
5
0
 
r
p
m

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
0
:
0
0

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 3 2 3 3 3 4 3 5

A T T ~ ~B I A S  - X L V  - Z V V

MS
2

~
J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
R
o
b
e
r
t
o
/
P
a
o
l
o

E
L
C
 
U
N
B
E
R
T
H
 
A
N
D
 
H
A
N
D
O
F
F

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

E
L
C
 
U
N
G
R
A
P
P
L
E
 
A
N
D
 
V
I
E
W
I
N
G

 
(
P
D
R
S
,
 
E
L
C
 
N
O
M
I
N
A
L
)
 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

P
/
T
V
0
6
 
R
O
B
O
T
I
C
S
 
O
P
E
R
A
T
I
O
N
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
O
P
S
,
 
I
t
e
m
 
2

C
G
B
A
 
S
T
A
T
U
S
 
C
H
K
;
 
G
L
A
C
I
E
R
 
S
T
A
T
U
S
 
C
H
K
 
(
C
C
)

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
3

~
J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
D
r
e
w
/
C
a
d
y

~

E
X
E
R
C
I
S
E

P
O
S
T
-
D
O
C
K
I
N
G
 
E
V
A
 
T
R
A
N
S
F
E
R
/
R
E
C
O
N
F
I
G

 
(
E
V
A
,
 
A
I
R
L
O
C
K
 
C
O
N
F
I
G
)

 
R
e
f
.
 
T
r
a
n
s
f
e
r
 
L
i
s
t
:
 
R
e
s
u
p
p
l
y
 
I
t
e
m
s
 
3
4
-
4
0

J
O
I
N
T
 
O
P
S
:
 
6
.
1
0
7
 
P
C
S
 
S
E
T
U
P
-
S
H
U
T
T
L
E

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
4

~
J
O
I
N
T
 
O
P
S
:
 
1
2
.
1
0
0
 
S
H
U
T
T
L
E
 
C
R
E
W

S
A
F
E
T
Y
 
B
R
I
E
F
I
N
G

 
T
a
z
/
A
l
e
x
a
n
d
e
r

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
1
-
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

R
O
B
O
:
 
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
A
L
L

 
S
t
e
p
s
 
5
-
7
.
4

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

P
/
T
V
0
6
 
R
O
B
O
T
I
C
S
 
O
P
E
R
A
T
I
O
N
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)

 
S
E
T
U
P

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

P
/
T
V
0
5
 
I
S
S
 
I
N
T
E
R
N
A
L
 
O
P
S

 
(
P
H
O
T
O
/
T
V
,
 
S
C
E
N
E
S
)
 
S
E
T
U
P

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
6
-
1
0
 
K
 
E
X
E
R
C
I
S
E
 
C
O
S
N
T
R
A
I
N
T

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
5

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
1
-
1
4
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

S
&
M
:
 
1
.
9
0
2
 
U
C
C
A
S
 
N
O
R
M
A
L
 
M
A
T
E

 
S
t
e
p
s
 
1
5
-
1
7
 
K

 
E
X
E
R
C
I
S
E
 
C
O
N
S
T
R
A
I
N
T

R
O
B
O
:
1
.
1
1
0
 
E
L
C
3
 
H
A
N
D
O
F
F
 
A
N
D
 
I
N
S
T
L
 
S
t
e
p
 
7
.
6

2 ~ ~A M S

3 ~ ~T V

 N
O
 
U
N
I
S
O
L

E
X
E
R
C
I
S
E

[
1
S
T
-
2
N
D

S
T
A
G
E

C
A
P
T
U
R
E
]

N
O
T
E
S

13



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

CR
EW

 W
AK

E 
AT

 0
2/

14
:0

0

MA
RK

BO
X

SP
AN

KY

L
 
 
R
E
C
O
N
F
I
G
U
R
E
 
O
C
A
 
D
O
W
N
L
I
N
K
 
R
A
T
E
 
(
2
 
M
b
p
s
)

 
 
 
 
(
O
R
B
 
O
P
S
,
 
P
G
S
C
)
 
P
a
r
t
 
A
,
 
O
m
i
t
 
s
t
e
p
 
4

R
E
P
L
A
N
N
E
D

C
3
 
 
O
M
S
 
E
N
G
 
L
E
F
T
 
-
 
A
R
M
/
P
R
E
S
S
 
(
W
a
i
t
 
5
 
S
e
c
.
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
 
O
F
F

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

3
-
2
8

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
4
:
0
0

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S

~

~

~

D / N

O R B 3 5 3 6 3 7

~ ~B I A S  - X L V  - Z V VA T T
CD
R

S
L
E
E
P

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

L
9
 
 
P
S
 
A
U
D
 
A
/
G
 
1
,
2
 
(
t
w
o
)
 
-
 
O
F
F
 
 
 
 

P
R
I
V
A
T
E
 
M
E
D
I
C
A
L
 
C
O
N
F
E
R
E
N
C
E

P
r
i
v
a
t
e
 
C
o
n
f
e
r
e
n
c
e
 
v
i
a
 
A
/
G
 
2

PL
T

S
L
E
E
P

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

MS
1

S
L
E
E
P

~

O
C
A
 
R
A
T
E
 
R
E
C
O
N
F
I
G
 
(
2
 
M
b
p
s
)
 
L

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

 
N
O
T
E
S

3
-
2
8

03

CR
EW

 W
AK

E 
AT

 0
2/

14
:0

0

MA
RK

BO
X

SP
AN

KY

L
 
 
R
E
C
O
N
F
I
G
U
R
E
 
O
C
A
 
D
O
W
N
L
I
N
K
 
R
A
T
E
 
(
2
 
M
b
p
s
)

 
 
 
 
(
O
R
B
 
O
P
S
,
 
P
G
S
C
)
 
P
a
r
t
 
A
,
 
O
m
i
t
 
s
t
e
p
 
4

R
E
P
L
A
N
N
E
D

C
3
 
 
O
M
S
 
E
N
G
 
L
E
F
T
 
-
 
A
R
M
/
P
R
E
S
S
 
(
W
a
i
t
 
5
 
S
e
c
.
)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
 
O
F
F

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
4
:
0
0

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 3 5 3 6 3 7

A T T ~ ~B I A S  - X L V  - Z V V

CD
R

~

S
L
E
E
P

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

L
9
 
 
P
S
 
A
U
D
 
A
/
G
 
1
,
2
 
(
t
w
o
)
 
-
 
O
F
F
 
 
 
 

P
R
I
V
A
T
E
 
M
E
D
I
C
A
L
 
C
O
N
F
E
R
E
N
C
E

P
r
i
v
a
t
e
 
C
o
n
f
e
r
e
n
c
e
 
v
i
a
 
A
/
G
 
2

PL
T

~

S
L
E
E
P

~
P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
1

~

S
L
E
E
P

O
C
A
 
R
A
T
E
 
R
E
C
O
N
F
I
G
 
(
2
 
M
b
p
s
)
 
L

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~
P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

 
N
O
T
E
S

14



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

CR
EW

 W
AK

E 
AT

 0
2/

14
:0

0

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

3
-
2
9

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
4
:
0
0

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S ~

~
~

D / N

O R B 3 5 3 6 3 7

~ ~B I A S  - X L V  - Z V VA T T
MS
2

S
L
E
E
P

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

MS
3

S
L
E
E
P

~

E
X
E
R
C
I
S
E

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
4

S
L
E
E
P

~

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

2 A M S~ O C A ~

3 T V~ A M S ~

 
N
O
T
E
S

3
-
2
9

03

CR
EW

 W
AK

E 
AT

 0
2/

14
:0

0

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

1
7
:
0
0

1
8
:
0
0

1
9
:
0
0

2
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
4
:
0
0

0
5
:
0
0

0
6
:
0
0

0
7
:
0
0

0
8
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 3 5 3 6 3 7

A T T ~ ~B I A S  - X L V  - Z V V

MS
2

~

S
L
E
E
P

~
P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
3

~

S
L
E
E
P

~

E
X
E
R
C
I
S
E

P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
4

~

S
L
E
E
P

~
P
R
E
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

2 ~ A M S ~O C A

3 ~ T V ~A M S

 
N
O
T
E
S

15



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

MA
RK

BO
X

SP
AN

KY

 
 
 
 
 
 
U
P
L
I
N
K

   
   

  β
2
1
+
M
a
s
k

B
o
x
 
4
0
,
4
1
,
4
2

R
E
P
L
A
N
N
E
D

3
-
3
0

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
8
:
0
0

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S

~ ~
~

~

D / N

O R B 3 8 3 9 4 0

~ ~B I A S  - X L V  - Z V VA T T
CD
R

S
L
E
E
P

~ ~

PL
T

S
L
E
E
P

~ ~

MS
1

S
L
E
E
P

~ ~

 N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

~

N
O
T
E
S

3
-
3
0

03

MA
RK

BO
X

SP
AN

KY

 
 
 
 
 
 
U
P
L
I
N
K

   
   

  β
2
1
+
M
a
s
k

B
o
x
 
4
0
,
4
1
,
4
2

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
8
:
0
0

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 3 8 3 9 4 0

A T T ~ ~B I A S  - X L V  - Z V V

CD
R

~ ~

S
L
E
E
P

PL
T

~ ~

S
L
E
E
P

MS
1

~ ~

S
L
E
E
P

 ~

N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

N
O
T
E
S

16



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

3
-
3
1

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
8
:
0
0

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S ~

~ ~

~

D / N

O R B 3 8 3 9 4 0

~ ~B I A S  - X L V  - Z V VA T T
MS
2

S
L
E
E
P

~ ~

MS
3

S
L
E
E
P

~ ~

MS
4

S
L
E
E
P

~ ~

2 O C A~ ~

3 A M S~ ~

 N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

~

N
O
T
E
S

3
-
3
1

03

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

2
1
:
0
0

2
2
:
0
0

2
3
:
0
0

0
0
:
0
0

G
M
T

D
a
t
e

0
5
/
1
8

(
1
3
8
)

 
 
 
 
 

0
8
:
0
0

0
9
:
0
0

1
0
:
0
0

1
1
:
0
0

1
2
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 3 8 3 9 4 0

A T T ~ ~B I A S  - X L V  - Z V V

MS
2

~ ~

S
L
E
E
P

MS
3

~ ~

S
L
E
E
P

MS
4

~ ~

S
L
E
E
P

2 ~ ~O C A

3 ~ ~A M S

 ~

N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

N
O
T
E
S

17



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

MA
RK

BO
X

SP
AN

KY

U
P
L
I
N
K

β2
1
+
 
M
a
s
k

B
o
x
 
4
0
,

4
1
,
4
3

F
D
0
4
 
E
Z
 
A
C
T
I
V
I
T
I
E
S
:

  
√O

CA
C 
Fi
lt
er

  
√M

DD
K 
Du
ct
 S
cr
ee
n

  
TE

PC
 S

ta
tu

s 
Ch

ec
k:

  
 V

er
if

y 
di

sp
la

y 
is

 b
ac

kl
it

  
Ha
rd
 r
eb
oo
t:
 S
TS
-2
(W
IN
DE
CO
M)
,

  
 S

TS
-3

(K
FX

) 
& 

ST
S-

4(
RP

OP
)

N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

R
E
P
L
A
N
N
E
D

3
-
3
2

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
9

(
1
3
9
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S

~
~

~

D / N

O R B 4 0 4 1 4 2 4 3

~ ~B I A S  - X L V  - Z V VA T T
CD
R

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

√H
U
M
 
S
E
P
S
 
F
O
R
 
H
2
O
 
A
C
C
U
M
U
L
A
T
I
O
N

~

PL
T

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

MS
1

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

E
X
E
R
C
I
S
E

~

 ~

N
O
T
E
S

3
-
3
2

03

MA
RK

BO
X

SP
AN

KY

U
P
L
I
N
K

β2
1
+
 
M
a
s
k

B
o
x
 
4
0
,

4
1
,
4
3

F
D
0
4
 
E
Z
 
A
C
T
I
V
I
T
I
E
S
:

  
√O

CA
C 
Fi
lt
er

  
√M

DD
K 
Du
ct
 S
cr
ee
n

  
TE

PC
 S

ta
tu

s 
Ch

ec
k:

  
 V

er
if

y 
di

sp
la

y 
is

 b
ac

kl
it

  
Ha
rd
 r
eb
oo
t:
 S
TS
-2
(W
IN
DE
CO
M)
,

  
 S

TS
-3

(K
FX

) 
& 

ST
S-

4(
RP

OP
)

N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
9

(
1
3
9
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 4 0 4 1 4 2 4 3

A T T ~ ~B I A S  - X L V  - Z V V

CD
R

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

√H
U
M
 
S
E
P
S
 
F
O
R
 
H
2
O
 
A
C
C
U
M
U
L
A
T
I
O
N

PL
T

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

MS
1

~

S
L
E
E
P

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

E
X
E
R
C
I
S
E

 ~

N
O
T
E
S

18



F
L
T
 
P
L
N
/
1
3
4
/
F
L
I
G
H
T
 
 
 
 
 

03

N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

3
-
3
3

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
9

(
1
3
9
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S ~
~

~

D / N

O R B 4 0 4 1 4 2 4 3

~ ~B I A S  - X L V  - Z V VA T T
MS
2

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

MS
3

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

MS
4

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

~

2 O C A~ ~

3 A M S~ ~

 ~

N
O
T
E
S

3
-
3
3

03

N
O
U
N
I
S
O
L
A
T
E
D

E
X
E
R
C
I
S
E

[
M
T
 
X
L
A
T
E
]

RO
BE
RT
O

DR
EW

TA
Z

R
E
P
L
A
N
N
E
D

ST
S-

13
4/

UL
F6

 F
D

Ku
 C
h

 
 
 
 
 

0
1
:
0
0

0
2
:
0
0

0
3
:
0
0

0
4
:
0
0

G
M
T

D
a
t
e

0
5
/
1
9

(
1
3
9
)

 
 
 
 
 

1
2
:
0
0

1
3
:
0
0

1
4
:
0
0

1
5
:
0
0

1
6
:
0
0

M
E
T

D
a
y
 
0
0
2

W
E

Z

T D R S
D / N

O R B 4 0 4 1 4 2 4 3

A T T ~ ~B I A S  - X L V  - Z V V

MS
2

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

S
L
E
E
P
 
L
O
G
B
O
O
K
 
(
S
D
B
I
 
1
6
3
4
)

MS
3

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

MS
4

~

S
L
E
E
P

~

P
O
S
T
-
S
L
E
E
P
 
A
C
T
I
V
I
T
Y

 
(
O
R
B
 
O
P
S
,
 
C
R
E
W
 
S
Y
S
)

2 ~ ~O C A

3 ~ ~A M S

 ~

N
O
T
E
S

19



MSG 012 - FD03 MISSION SUMMARY 

END OF PAGE 1 OF 2, MSG 012 

Good Morning Endeavour!!!! 1 
 2 
Great job on yesterday’s inspection!!! 3 

 4 
Have a Happy Rendezvous Day!!!! 5 
 6 
YOUR CURRENT ORBIT IS: 183 X 176 NM 7 
 8 
NOTAMS -  9 
 10 

EDW - EDW 22L/04R IN USE.  EDT 22R/04L EMERGENCY DAY USE ONLY. 11 
EDW - LAKEBED RWYS RED. 12 
NOR - LAKEBED RWYS GREEN. 13 
NTU - RWY 05R/23L CLSD. 14 
FFA - NOT USABLE. IN CARETAKER STATUS. 15 
LAJ -  RWY WIDTH REDUCED TO 154' - EAST SIDE OF RWY CLSD. 16 
BEN - NOT USABLE. NOT SUPPORTED. 17 
IKF - NOT USABLE. NO AGREEMENT 18 

  19 
NEXT 2 PLS OPPORTUNITIES: 20 
 21 
KSC15   ORB 31 – 1/22:16  FEW030  7  270/8P12 22 
EDW22  ORB 48 – 3/00:10  SKC  7  240/10P16 23 
 24 
OMS TANK FAIL CAPABILITY: 25 
 26 
NO 27 
 28 
LEAKING OMS PRPLT BURN: 29 
 30 
L or R OMS LEAK: ALWAYS BURN RETROGRADE 31 
 32 
OMS QUANTITIES(%) (POST Ti) 33 
 34 
L OMS  OX = 33.24 R OMS OX = 34.28 35 
 FU = 33.27 FU = 33.94 36 
 37 
FOR CURRENT QTYS, SUBTRACT INCN’T COUNTER 38 
 39 
DELTA V AVAILABLE: 40 
                            41 
OMS          342 FPS 42 
ARCS (TOTAL ABOVE QTY1)     42 FPS 43 
 44 
TOTAL IN THE AFT  384 FPS  45 
 46 
ARCS (TOTAL ABOVE QTY2)    75 FPS  47 
FRCS (ABOVE QTY 1)    32 FPS   48 
 49 
AFT QTY 1    82 %    50 
AFT QTY 2    44 %    51 
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MSG 012 - FD03 MISSION SUMMARY 

END OF PAGE 2 OF 2, MSG 012 

 1 

SYSTEM FAILURE IMPACT WORK AROUND 
DPS FWD MISSION TIMER: 

Incorrect times (Bad Bit 
in Register Output) 

For both GMT and MET, 
anytime the ones digit of 
the hour should read 
4-7, it will read 0-3 
instead.  (So for hours 
4-7 and 14-17, the time 
will be behind by 4 
hours.) 

1) Use time on CRTs or 
AFT Mission Timer 

2) When using the FWD 
Mission Timer, be 
aware of the possible 
4 hour time 
difference. 

3) To avoid misleading 
time on FWD Mission 
Timer, it can be 
unpowered (at the cb 
on O14:B) at the 
crew’s discretion. 

EPS Fuel Cell 1 H2 Flow 
Sensor is behaving 
erratically.   

FC 1 FLOW H2 
on SPEC 69 is 
inaccurate. FDA has 
been inhibited.

None. MCC will monitor 
Fuel Cell 1 health. 

 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 
 13 
 14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 
 28 
 29 
 30 
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MSG 013  (27-0594) - FD03 TRANSFER MESSAGE 
Page 1 of 34 

Page 1 of 34, MSG 013 (27-0594) 

Good morning Roberto, Mark, and Taz! 1 
 2 
Congratulations on an awesome launch and a great flight so far! We look forward to getting 3 
into the transfer portion of the mission. 4 
 5 
Due to the launch slip and the subsequent re-working of the timeline, there have been quite 6 
a few changes to the Transfer List, resulting in all pages in the book being changed out.  7 
The changes to the Transfer List are mostly to the last column (e.g. operator and/or flight 8 
day).  They have been marked with strike-through and underline for your awareness.   9 
The Transfer List Excel file, FD03_Transfer_List_STS134.xls, is located on the KFX 10 
machine in C:\OCA-up\transfer (and available via the PGSC homepage). 11 
 12 
For ISS, the Transfer List Excel file, FD03_Transfer_List_STS134.xls, is located in K:\OCA-13 
up\transfer. 14 
 15 
 16 
Question for you 17 
 18 

 For ISS activities that the Shuttle crew is performing, how would you like us to handle 19 
Stowage Notes? We can either put up an Execute Package Message with the 20 
Stowage Note details, or the Shuttle crew performing these activities can use the 21 
Stowage Notes directly from OSTPV/IPV.  Which would you prefer? 22 

 23 
 24 
FD03 Choreography 25 
 26 

 Move all 5 & 10 MLE bags to ISS (Resupply Items 26-33). Leave Bag F on the 27 
orbiter. 28 

A  PMM1A2 Rack Front Remove Foam and Dome prior to 
transfer

C  JPM1F2   
D  PMM1A3 Rack Front  
E  COL Deck   
G  COL Deck   
H  PMM1P2 Rack Front Remove Water Ops Hardware Jett 

Stow Bag prior to transfer 
I  PMM1S3 Rack Front  

SEAT 
7 

PMM1S3 Rack Front  

 29 

 Resupply Item 16 (MF71C - Crew Care Package) 30 

 Resupply Item 18 (MF71K - CHECS/PAYLOADS) 31 

 Paolo:  Resupply Item 10 (SODF) (timelined)  32 

 Spanky & Drew:  Resupply Items 34-40 (EVA items) (timelined) 33 
 34 
 35 
 36 
 37 

38 
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MSG 013  (27-0594) - FD03 TRANSFER MESSAGE 
Page 2 of 34 

Page 2 of 34, MSG 013 (27-0594) 

Change Pages 1 
 2 
Please incorporate changes as follows: 3 

 4 
In the Transfer List LAYOUTS tab: 5 
 Replace ASCENT map 6 
 Add DESCENT map 7 
 8 
In the Transfer List RESUPPLY tab: 9 
 Replace all pages 10 
 11 
In the Transfer List RETURN tab:   12 

Add all pages 13 
 14 
In the Transfer List UNPACK tab: 15 
 Replace all pages 16 
 17 
In the Transfer List REFERENCES tab: 18 
 Replace Transfer Choreography 19 

 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
 45 
 46 
 47 
 48 
 49 
 50 
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27-0501A (MSG 014A) – Exp 27 and STS-134/ULF6 Emergency Response Agreements  
Page 1 of 3 

Page 1 of 3, 27-0501A (MSG 014A) 

The following points summarize the joint emergency response agreements between 1 

STS-134/ULF6 Commander Kelly and Expedition 27 Commander Kondratiev. 2 

 3 

General 4 

• JEE cue cards will be posted in A/L, Node 2 Fwd hatch area, and on the Orbiter. 5 

The A/L copy will be left onboard ISS.  Endeavour is bringing up 2 extra copies 6 

each of the JEE and the JEUS for Dima to post at the Lab RWS and SM Central 7 

Post.  8 

• ISS and Shuttle crews will stick to their respective steps in the JEE (e.g. Shuttle 9 

crew won’t configure O2/N2 Manual Valves if Emer occurs while they’re isolated 10 

in the A/L). 11 

• Make initial emer call on Page to ensure all crew are aware of the situation, then 12 

make calls to the ground on the Big Loop.  Expect subsequent calls to stay on 13 

the Big Loop as possible. 14 

• Everyone should use the most convenient O2 mask available.  In general, 15 

Shuttle crew will try not to use Russian masks.  If they need to, particularly for 16 

ammonia, they will. 17 

• As time and conditions allow, Shuttle crew will try to return O2 masks 18 

before closing Node 2 Forward Hatch.  This will NOT be performed in an 19 

Ammonia case. 20 

 21 

Shuttle Crew Specific Responsibilities 22 

• Feustel – Responsible for retrieval of the 2 size Large EMUs. Chamitoff and 23 

Fincke will assist.  This will NOT be performed in an Ammonia case. 24 

• Kelly – Responsible for hatch ops and disconnects section of the JEE cue card.  25 

Johnson is backup. 26 

• Johnson/Chamitoff – Responsible for disconnection of any drag-through 27 

BPSMU/video cables in use at the Cupola RWS when they are there, EXCEPT in 28 

an Ammonia case.  Otherwise,  ISS crew will clear hatchways as required during 29 

their ISS Emer Book response.   30 

• Johnson and Vittori – Responsible for any initial Orbiter system config (expect 31 

they will be on the flight deck).  32 

 33 

SSRMS Operations   34 

• In an Ammonia case, after the arm operator dons an oxygen mask, operations 35 

will continue only long enough for EV crew to get off EDDA and head to the 36 

Shuttle A/L (see EVA section).  If circumstances require, the arm operator will 37 

safe him/herself, and the EV crew will make their own way to the Shuttle A/L. 38 

• For other situations, we’ll assess in real time to determine whether crew or 39 

ground should complete robotics operations. 40 

• For Emergencies requiring JEE execution, ISS crew will take care of SSRMS 41 

steps as part of ISS Safing. 42 

 43 

 44 

 45 

 46 
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EVA   1 

• In an Ammonia case: 2 

• If the EV crew are in their suits with helmets on, they will egress outside 3 

from the ISS A/L, and will re-ingress via the Shuttle A/L.  (Although not 4 

planned, this would also be true for an EVA with mixed ISS/Shuttle EV 5 

crew.) 6 

• If helmets are not yet on, the EV crew will doff suits, re-ingress ISS (if 7 

isolated), and proceed to Shuttle through PMA2. 8 

• For all other events, if the EV hatch is open, the baseline plan will be for the EV 9 

crew to re-ingress via Shuttle A/L.  If the EV hatch is closed, we’ll pick the right 10 

path in real time based on the actual event. 11 

 12 

Depress 13 

• Shuttle crew may annunciate a depressurization event if needed, but will try to 14 

coordinate with ISS crew first.  15 

• If the EV crew are in Campout, make a courtesy call via Page before 16 

annunciating. 17 

• Shuttle crew will notify ISS crew when Node 2 Fwd hatch is closed, and will 18 

provide any additional information about hatch pulling away or slamming shut. 19 

• Joint Emergency Ingress cuecard will be stowed in ODF locker. 20 

 21 

Fire 22 

• For ISS Fire: 23 

• Shuttle crew will egress per the JEE unless they determine that doing so 24 

would expose them to an unacceptable level of risk (e.g. in a severe 25 

oxygen-fed fire). 26 

• Shuttle crew may close hatches to any smoke-filled radial module (COL, 27 

JLP, JPM, A/L, Node3) after making sure that the module is unoccupied. 28 

• Shuttle crew can push the Fire button for any fire with visible smoke or 29 

flame.  For burning odor only, Shuttle crew will talk to ISS crew before 30 

pushing the Fire button. 31 

• Shuttle crew may flip a rack power switch if no ISS crew available. 32 

• Shuttle crew can use ISS fire extinguishers to fight open cabin fires.  They 33 

will then egress to Shuttle. 34 

• For Shuttle Fire: 35 

• Shuttle crew will annunciate an ISS Fire using PCS, or will tell ISS crew to 36 

initiate the alarm.  The goal is to stop ventilation before (or as soon as 37 

possible after) using the Shuttle fire extinguisher, so that no Halon 38 

reaches ISS. 39 

• Forward IMV may be closed, and booster fan stopped, if needed to stop 40 

ventilation. 41 

• Middeck QDMs from seats 5 and 6 can reach Node 2 forward hatch if 42 

necessary. 43 

 44 

 45 
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Toxic Atmosphere 1 

• For Ammonia Leaks: 2 

• Shuttle crew: don oxygen masks, push ATM button on C&W panel (if not 3 

already done - no call required), close Node 2 Forward Hatch, doff clothes 4 

in PMA2 if necessary, close APAS Hatch. 5 

• Each CDR will make sure all crewmembers have reached the correct 6 

vehicles before closing their respective hatches.  Dima will look for either a 7 

“bail out” signal from Mark, or a closed Node 2 Forward Hatch before 8 

closing the Node 1 Aft Hatch. 9 

• As mentioned above, Shuttle crew will NOT retrieve EMUs in this case. 10 

• All crews will verify ammonia levels in their own vehicles using ammonia 11 

detection kit. 12 

• Middeck QDMs from seats 5 and 6 can reach Node 2 Forward Hatch if 13 

necessary. 14 

• For other odors or spills: 15 

• Shuttle crew will notify ISS crew.  Shuttle crew will not push the TOX ATM 16 

button. 17 

• Use page to notify all crewmembers before taking additional actions.  18 

Describe the nature and location of the spill (e.g. “I’ve got a spill of some 19 

sort of liquid in the Lab”).  Avoid using the words “Ammonia” or “Leak”. 20 

• ISS Crew will perform any required response or clean-up steps. 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 

 41 

 42 

 43 

 44 

 45 
 46 
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Congratulations on a spectacular launch. Endeavour provided a great show for all. 1 
 2 

 3 
 4 
 5 
The MMT met briefly today to review orbiter systems and mission progress.  6 
 7 
Endeavour performed flawlessly during launch and continues to do so. A testament to all the 8 
hard work and dedication by the folks that have readied her for flight.   9 
 10 
Great job completing all the timeline activities scheduled in the very packed FD1 and FD2 11 
timelines. The planning teams send their thanks.   12 
 13 
The ISS crew and team are anxiously awaiting your arrival.  14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 
 28 
 29 
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MSG 016 - PDU ALERT OVERRIDE 

END OF PAGE 1 OF 1, MSG 016 

Drew, 1 
 2 
Due to the PDU Alert  message received during STORRM ACTIVATION on FD2, we would 3 
like to enable the PDU Alert Override for the Sensor Enclosure Heater Power parameters 4 
after the STORRM application is started on FD3. Overriding this alert will allow insight into 5 
all of the other PDU telemetry on [F3] PDU Sub-Systems Alerts page without being masked 6 
by this alert.  7 
  8 

Please perform the following after step 7, but before step 9, of STORRM RNDZ OPS 9 
(RNDZ, RNDZ STORRM) 10 
  11 
 12 
Select [F3] PDU Sub-System Alerts page  13 
Click the Override [EN] for Sensor Enclosure Heater Power 14 
Verify red light [DIS] 15 
Select [F2] Alerts Page 16 
Select [Clear All] to clear alerts 17 
Wait 1 min 18 
Select [F1] Main Screen 19 
  20 

Because this PDU Alert Override inhibits multiple telemetry parameters, we also request that 21 
you periodically (~30 minutes) check the onboard values of the telemetry on the [F3] PDU 22 
Sub-Systems Alerts page that have their limits overridden.  The application will still be 23 
checking the limits of this telemetry but due to the override no alert will be annunciated.   24 
 25 
We believe the alert is caused by the Sensor Enclosure [SE] heater current running slightly 26 
above its limit of 1.0 amp, due to a slightly higher than expected input voltage.   27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
 45 
 46 
 47 
 48 
 49 
 50 
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      ---------------------------------------------------------------  
     |                                                               | 
     |      TO: FD, CAPCOM, FAO, RENDEZVOUS, PROP, GC                | 
     |      FROM: FDO                                                | 
     |      SUBJECT: STS-134 Day of Rendezvous Mnvr TIGs             | 
     |                                                               | 
     |                                                               | 
     |      COPIES:  1                                               | 
     |                                                               | 
     |                  MET                                          | 
     |  NC-4      001:17:10:56.500                                   | 
     |  NCC       001:17:44:03.000                                   | 
     |  TI        001:18:41:45.000  PET = 0:0 ; SS - 36 MIN          | 
     |  MC1       001:19:01:45.000                                   | 
     |  MC2       001:19:31:39.000  ET = 0:0                         | 
     |  MC3       001:19:48:39.000  MC2 + 17 MIN                     | 
     |  MC4       001:19:58:39.000  MC2 + 27 MIN                     | 
     |  DOCK      001:21:20:00.000                                   | 
     |                                                               | 
      ---------------------------------------------------------------  
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 LiOH CHANGEOUT 
(6 Crew members/Single Shift/ FD 1-20) 

FLIGHT DAY POS  A POS B CK CMPLT 
PRE FD02 5* "   
POST FD03 6 7  Docking 

PRE FD03 " 8   
POST FD04 " "   
PRE FD04 9 "   
POST FD05  " "  EVA 1 

PRE FD05 " 10   

POST FD06 STS-130___ "   

PRE FD06 " STS-130___   

POST FD07  " "  EVA 2 

PRE FD07 STS-130___ "   

POST FD08 " STS-130___   

PRE FD08 STS-130___ "   

POST FD09  " " 
PRE FD09 " STS-130___   
POST FD10  " "   EVA 3  
PRE FD10 STS-130___ "   
POST FD11 " " 
PRE FD11 " STS-132___   
POST FD12  " " EVA 4   
PRE FD12 STS-132___ "   
POST FD13 " "   
PRE FD13 " STS-132___    
POST FD14  " "   
MID FD14 STS-132___* STS-132___* Hatch Close 

PRE FD14 " " 
POST FD15  STS-132___ STS-132___* Undocking 

PRE FD15 STS-132___* " 
POST FD16 STS-132___ STS-132___ EOM-1 

PRE FD16 " STS-132___* 
POST FD17 STS-132___ STS-133___ EOM 

PRE FD17 23* " 
POST FD18 24 25 EOM+1 

PRE FD18  " 26* 
POST FD19 27 28 EOM +2 

PRE FD19 29* "  
POST FD20 30 31 EOM +3 

* Re-bag and seal LiOH cans w/ Gray Tape and stow 
(Location of canisters on back) 

NOTE: This card is specifically used for the STS-134 mission with 
the Orbiter conducting Single shift operations with an Orbiter crew size 
of 6 and ISS crew of 6. 
This changeout scheme reflects FD3 docking with ISS, Vozdukh, and 
dual bed CDRA operation. 

MSG 018 - LIOH CUE CARD

END OF PAGE 1 OF 1, MSG 018 34
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Split Sleep Shift Communication Adjustments 1 

 2 

The following Communications Loop Management plan was developed to protect 3 

crew members’ sleep periods as a result of the split sleep schedule of the Station 4 

and Shuttle crews. 5 

 6 

1. To protect the Node 2 sleep zone, the ground will remove all Node 2 ATUs 7 

from public calls from the start of Shuttle crew sleep through Station crew 8 

sleep. 9 

 10 

2. To protect the SM sleep zone, the ground will inhibit voice uplink as follows: 11 

a. On FD 3 prior to docking, S/G 1 uplink will be inhibited during the 12 

Station crew sleep period. They will be awake by the time the big loop 13 

is established. 14 

b. On FD 4 through wake-up on FD 10, S/G 2 uplink will be inhibited 15 

during the Station crew sleep period.  16 

i. The nominal comm panel configuration will protect S/G 1 voice 17 

from waking the crew in the SM. 18 

c. To prevent waking up the crew in the SM, do not use S/G 2 onboard 19 

during Station crew sleep unless it has been configured for a 20 

scheduled PMC/PFC. 21 

 22 

3. To allow use of S/G 1 in the USOS when the Shuttle crew is sleeping, the 23 

ground will un-tie the ‘Big Loop’.  From the start of Shuttle crew sleep until the 24 

start of Station crew sleep, the ground will temporarily remove UHF from 25 

public call 1. 26 

d. During this timeframe the ground is prime to re-establish the ‘Big Loop’ 27 

if needed. If LOS, ISS crew adds UHF to public call 1. 28 

i. Reference US SODF;  C&T: 2. Nominal: 2.2 Audio; 2.213 Audio 29 

Subsystem Configuration for UHF Ops;  steps 3, 7 only 30 

4. We will not plan to have morning DPCs on EVA days 31 

5. At the start of the mission, the morning DPC on non-EVA days will be based 32 

on Dima, Paolo and Cady’s wake time. At this time, we may also call up any 33 

changes to the plan that have been coordinated since the uplink of OSTPV 34 

and the Daily Summary. All ISS crew members will be scheduled for these 35 

when possible.  36 

6. Ron will not have a separate morning DPC coincident with Shuttle wake 37 

times; coordination of changes will be voiced up real time as necessary.  38 

 39 

General Comm Guidelines updated to reflect the above: 40 

 41 

Due to the dynamic volume and nature of calls anticipated on this mission, we would 42 

like to start with these general guidelines and then manage calls real-time by moving 43 

to alternate loops as circumstances warrant. 44 

 45 

 46 
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 1 

Big picture: 2 

1. The Big Loop, when available, should be used for calls requiring broad team 3 

awareness. It is also used for EVA and Robotics handoffs. For calls that need 4 

to also be broadcast to the Russian segment, consider multicast on both 5 

loops (Big loop + S/G2)  since the big loop is not configured in the Service 6 

Module. 7 

2. Shuttle only and Station only calls will be made on the respective A/G 2 or 8 

S/G 2 loops when possible. Note that when those loops are privatized, there 9 

will be some calls on the big loop that would otherwise not be. The teams will 10 

determine whether the call can wait. 11 

3. For some Shuttle Payloads, calls will be answered by Shuttle CAPCOM until 12 

the payload is installed on ISS. At that time, Payload support transfers to 13 

Huntsville. Paycom will be enabled to respond on either S/G 2 or A/G 2.  14 

Affected payloads are: 15 

a. AMS 16 

b. Glacier (transfer FD 9) 17 

c. Double Cold Bags (Paycom will take all calls) 18 

MYCO samples will be collected on both vehicles (Shuttle crew supported by 19 

ACO on A/G 2, ISS crew supported by JAXA on S/G2). 20 

4. When making calls to two parties, “and” and “from” can help reduce 21 

awkwardness. Example: “Airlock and Houston, from Endeavor…” also, the 22 

smoothest replies preserve the same order:  “Airlock Copies,” “Houston 23 

copies.”  More important than the order is that both parties respond in some 24 

way. 25 

5. Transfer tagups (with Mark and/or Roberto) and Stowage tagups (with Box 26 

and/or Roberto) will be scheduled at the end of the day on A/G 2 and be 27 

supported from the WFCR. 28 

6. To help CAPCOMs with who should reply, please specify A/G or S/G rather 29 

than “On 2.” Adding the topic is helpful, such as “for Double Cold Bags.” 30 

7. Pre-coordination of Shuttle PAO events will occur on A/G 2. Pre-coordination 31 

of Station PAO events will occur on different loops depending on the time of 32 

day. 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 

 41 

 42 

 43 

 44 

 45 

 46 
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